









This monograph mainly covers our 
studies on the causes and management 
of the most common and disabling 
disorders of stress and strain of life. It is 
now well established that the brain with 
its known centres for sensory, 
intellectual and emotional functions 
plays the main role in maintaining a 
balanced condition of our body and 
mind by liberating required amount of 
neurohumors and hormones. Any 
disturbance of this homeostasis by 
genetic or environmental factors would 
ultimately lead to the development of 
the Stress Disorders. At first the 
changes are functional and later on 
bodily changes of Stress Disorders 
appear. In the treatment, during the 
acute stage, the use of tranquillizers and 
other drugs may help. However, if the 
disturbance persists, the practice of 
Yoga would help greatly to get over the 
neuro-humoral changes occurring in the 
brain. Hence.the integrated practice of 
Yoga has an important role to play in 
the prevention and treatment of Stress 
Diseases. All these aspects have been 
dealt with in the book in sufficient 
detail with regard to each of the 
disorders of stress for the benefit of all 
concerned. 
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Preface to the Second Edition 


It is gratifying to note that scientists and scientifically minded 
people are now taking greater interest in exploring the truth of 
Yoga and its influence on the humanity as a whole. That is 
perhaps one of the reasons why there is more demand for 
books of this type, dealing with the physiological and 
biochemical aspects of Yoga. 

Although the format of this book remains almost the same as 
that of the first edition, a few additions have been made at 
some places. The following are some of the important 
additions: (a) Kundalini Yoga: A new chapter on Kundalini 
Yoga has been added to explain the science and practice of this 
important branch ofTantra/Yoga;(b) Meditation, thechapter 
on meditation has been expanded to include recent trends in 
the study of consciousness and meditation; (c) Social aspects 
of Yoga: Lastly, as an Epilogue, social aspects of Yoga have 
been discussed in some detail because it is felt that apathy to 
conducting Yoga research on the part of scientists and medical 
men on the one side and the traditional yogis on the other has 
greatly retarded the growth of this ancient science. Unless all 
these experts join their hands for conducting further studies, 
we will never be able to make further advances in the field of 
Yoga in the near future. 

Further, in order to implement the Alma Mater declaration of 
“Health for all by the year 2000 A. D. " .specially for the 
promotion of mental health, Yoga and Meditation can play a 
great role provided proper scientific studies are conducted to 
establish their usefulness. Various scientific studies already 
conducted give sufficient proof in favour of the statement that 
the use of Yoga as a health promotive, preventive and curative 
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procedure has provided enormous benefit to the people all 
over the world at a minimal effort and cost. Therefore let us 
pool all our resources to spread the message of Yoga for 
promoting universal health and happiness. 

The purpose of writing this book will be fully served, if, in 
addition to providing guidance to the common man to attain 
better health, it also stimulates the elites of the society to dive 
deep into the subject. I sincerely hope that it will fulfil the 
purpose for which it has been written. 


Varanasi 


K.N.llDUPA 


Preface to the First Edition 


I am happy to present herewith a monograph on “Disorders of 
Stress and their Management by Yoga” (A study of 
neurohumoral response) for the benefit of all those interested 
in the subject. This book is mainly based on our experience of 
managing these patients at the University Hospital, Banaras 
Hindu University. My interest in the subject dates back from 
about two decades when 1 myself was the victim of one of the 
stress diseases known at that time as “Cardiac Neurosis”. The 
use of some of the tranquillisers at the initial stage followed by 
a regular practice of Yoga gave me complete relief. How such a 
change was brought about in my life from a state of nervous 
wreck to that of an active creative life by the use of Yoga was 
the subject of my enquiry in the subsequent years. 

I read many medical books and monographs which gave 
vivid descriptions of most of the stress diseases from 
hypertension to migraine with no satisfactory answer to the 
question of their prevention. In the same way I read many 
books on Yoga too, from ancient authors to the modern 
scholars with no satisfactory answers. None of these books 
could give me a scientific explanation as to how these stress 
disorders are actually caused and why they are increasing at 
such a rapid rate all over the world. Hence I felt that there was 
a pressing need for further study of the various causative 
factors which are responsible for the development of these 
stress diseases. Similarly, there was also an urgent need to 
explore scientifically as to how ‘Yoga ’ could act as an 
important measure with beneficial results to these patients 
from the preventive as well as the curative point of view. 



via 


Preface to the First Edition 


It is because of these pressing considerations that we 
started working in this area. In fact the present monograph is 
the result of these studies carried out by myself and my 
colleagues for the last several years. In the beginning, when we 
started exploring the literature on the physiopathology of 
stress, we noted two distinct schools of thought One school 
working mostly on smaller animals believed that the 
hypothalamus and its neuro-endocrine apparatus are the 
highest centres for producing all the bodily disturbances of 
stress. But there was another group mostly belonging to the 
Pavlov school of physiology believing that it was the cerebral 
cortext which, regulated all the abnormal symptoms mani¬ 
fested in stress. However, we are happy to state that our 
own studies of all the neurohumors indicated a complete 
integration of both the above hypotheses. Thus it is at first the 
cerebral cortex that is stimulated by stress. The hypothalamus 
and the entire neuroendocrine apparatus are stimulated 
subsequently to the cerebral cortex. It is also by the cerebral 
cortex that the autonomic nerves are stimulated via limbic 
system and hypothalamus which ultimately cause the disease 
proper in a given organ or tissue. From the above, one can say 
that it is the neurohumors which are the main connecting links 
between the cerebral cortex and all the bodily systems.lt is 
surprising to note that all the modern neurohumoral theories 
to be described in this monograph closely resemble the one 
put forward about 2000 years ago by ancient medical 
authorities of the East and the West. 

When we started investigating the effects of yogic practice 
on health and disease we followed several modern clinical, 
physiological and biochemical methods. However, we soon 
came to the conclusion that the neurohumoral studies are the 
most fruitful methods for finding out the efficacy of various 
yogic practices in the management of stress diseases. 

The word ‘yoga’ is generally misunderstood by people. To 
some, it means a particular type of exercise, whereas to others 
it is meditation. As I understand the word,it means Patanjali’s 
integrated type of yoga which-includes yogic exercises, breath 


Preface to the First Edition 


IX 


holding practices and meditation. However, in the management 
of stress diseases one will have to make a selection and advise 
the type of yoga which is best suited to a patient to get over that 
particular disorder. 

On the basis of the above stated principles, we carried on 
our studies on the use of various yogic practices in the 
management of some of the well known stress diseases, using 
neprohumoral studies as the main parameter for assessing the 
results. The results of these studies were very instructive and 
rewarding not only in the field of therapy, but also for 
understanding the pathogenesis and pathology of these stress 
diseases. Hence, a brief review of the pathogenesis and 
pathology ot these diseases is also given after considering the 
various aspects of the Physiology and Biochemistry of nervous 
system. Thereafter, specific disorders have been discussed 
briefly and our experience with the management of these 
cases by yoga has been given in some detail. 

From ah these studies we are convinced that it is the 
cerebral cortex, specially the psychic centre, which is 
responsible for the initiation of all these stress disorders as a 
result of genetic susceptibility of a person receiving excessive 
environmental stimulation. Thus, the cerebral cortex in 
response to a strong stimulus initiates the changes in the whole 
body through the prompt liberation of neurohumors and 
hormones in an excessive quantity. It is at this stage that yogic 
practices would greatly help the patients to get over their 
trouble by decreasing their sensitivity to the environmental 
stimulation and thereby to these neurohumoral and hormonal 
changes.Because of the enormous benefits derived from so 
simple and inexpensive a measure as yoga in the management 
of these patients, who are otherwise destined to become 
neurotics or drug addicts, we have dealt with the subject in 
sufficient detail. It is hoped that medical men and other 
scientists will ponder over these pressing problems and take 
effective measures so that they can provide a lasting relief to 
their patients based on these scientific studies. We hope the 
readers will take this monograph in the spirit with which it has 
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been presented and will make the fullest 
conducting further studies on the subject. 

September, 1978 

Institute of Medical Sciences, 

Banaras Hindu University, 

Varanasi, 221005, India. 


use of it for 


K..N. UDUF‘A 
Director 
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Introduction 


It is now well known that people of modern age suffer 
greatly from disorders of stress. In fact, they are the major 
causes of morbidity and mortality all over the world. Even now 
infective disorders take a great toll of lives in developing coun¬ 
tries. But the disorders of stress and injuries are responsible for 
a large number of human tragedies in developed countries. 
Many of the accidental injuries are known to occur as a result 
of excess of stress and strain in life. Further, people undergoing 
too much of stress and strain are more liable to be affected by 
different types of infections than others because of poor immu¬ 
nological responses. If one considers all these matters together, 
one becomes convinced that the study of the causes and effects 
of stress would be one of the most important subjects of 
investigation for a modern medical man. Yet comparatively 
very few scientists and medical men have taken any interest in 
this subject. Hans Selye brought to the notice of the world 
about four decades ago cases of stress causing marked changes 
in the entire body in experimental animals, but very few 
attempts were made to apply this knowledge in solving the 
problems of human sufferings. 

Selye, originally suggested that all the non-specific 
responses of stress such as hypertrophy of adrenal cortex, 
lymphopenia and gastro-intestinal ulcerations occurred as a 
result of excessive secretion of adrenocortical hormones. He 
further confirmed that such a response was mostly due to 
stimulation of anterior pituitary gland which regulated the 
function of the adrenal cortex through its secretion, adreno- 
corticotrophic hormone (ACTH). However, this was not fully 
accepted by most of the other physiologists. Waltor Cannon 
had postulated earlier that adrenal medulla and its hormone 
adrenaline were responsible for the appearance of various 
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physiological changes in the body after any type of psychoso¬ 
matic stimulation. As a result of these two divergent views on 
the subject, not much progress could be made in the initial 
period. 

Role of Neuroendocrines 

In the meantime the extensive studies of the hypothalamus 
by Harris and also by Hess showed that it was the hypothala¬ 
mus which regulated the functions of the anterior pituitary 
gland. Therefore, one could say that stress caused the stimula¬ 
tion of the hypothalamus which through its corticotrophic 
releasing factors stimulated the anterior pituitary gland to 
secrete more of ACTH. This in turn stimulated the adrenal 
cortex to pour out excess of cortisol. It is this that caused all the 
bodily changes in stress, which Selye called General Adapta¬ 
tion Syndrome. The hypothalamus is also connected with sym¬ 
pathetic nervous system which also becomes activated 
simultaneously with the changes taking place in the neuroen¬ 
docrine apparatus. The stimulation of sympathetic nervous 
system essentially causes excess of liberation of noradrenaline. 
Along with this, the excessive stimulation of adrenal medulla 
causes an outpouring of adrenaline. 

It is said that initially the adrenal medulla pours out suffi¬ 
cient amount of adrenaline and also some amount of noradren¬ 
aline on receipt of stressful stimuli through the neural 
pathways. However, for the outpouring of both of them fora 
prolonged period, the presence of excess quantity of plasma 
cortisol is also essential. Thus, there is a close correlation 
between the secretion of catecholamines (adrenaline and 
noradrenaline) and cortisol in the appearance of the effects of 
stress in the peripheral organs and tissues. 

Even after the full knowledge of the functions of hypothala¬ 
mus, pituitary gland, adrenal cortex and medulla, it was not 
clear how the stressful situations could stimulate the hypotha- 

amus specifically leaving out the rest of the cerebral cortex in a 
normal state. 
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Role of Cerebral Cortex 

In the meantime the Russian Schools of Physiology pro¬ 
posed that all these bodily changes following stress originate in 
the cerebral cortex. From there the stimuli reach the hypotha¬ 
lamic region through limbic system to produce the changes in 
the autonomic nervous system and in the neuroendocrine 
apparatus. The cerebral cortex receives environmental stress¬ 
ful stimuli through the normal channels of sense organs (exte- 
roceptors) and also from the viscera, blood vessels, endocrine 
glands and muscles through interoceptors. All these stimuli 
ultimately converge at the psychic centres in the frontal lobe, 
from where messages are transmitted to produce various spe¬ 
cific responses based on the earlier experiences of environmen¬ 
tal stimuli and the genetic factors. From this, one can say that 
any stressful stimuli which are received by the cerebral cortex 
ultimately lead to some integrated physiological responses of 
the whole body. However, it was not at all clear as to how such 
a stress could produce many of the pathological lesions. It is 
here that our recent study of neurohumors greatly helped us to 
understand the pathogenesis of different stress disorders. 

GENETIC FACTORS 

It has been stated that all stress disorders are caused by 
multifactorial responses. Amongst them genetic factor is the 
most important one. It is known that some sort of susceptibil- 
ity to get a particular disease such as diabetes mellitus, hyper¬ 
tension or coronary artery disease runs in families for several 
generations. How such a susceptibility is transmitted from 
parents to children is still a matter of conjecture. After studying 
the catecholamine degrading enzyme Monoamine Oxidase 
(MAO) in the platelets it is now postulated that the deficiency 
of this particular enzyme in the body might predispose a person 
to have a prolonged and excessive action of catecholamines 
leading to many harmful effects. Similarly, the deficiency of 
the acetylcholine degrading enzyme cholinestarases may lead 
to the harmful effect of excessive action of acetylcholine in 
different organs and tissues. Although all these matters need 
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further study and confirmation, one can certainly understand 
how possibly the genetic factors play their role in causing 
various disorders of stress. 

In addition, the psychosomatic constitution of an individ¬ 
ual can also become a genetically transmitted trait which can 
also predispose a person to certain stress disorders. Physical 
anthropologists have divided human physiques into three 
broad categories: Ectomorphs, Mesomorphs and Endo¬ 
morphs. We have in our earlier studies observed that even the 
physical body constitutions have a neurohumoral basis and 
their susceptibility to certain diseases also has a biochemical 
explanation. 

Similarly, psychologists have also observed that there are 
mainly two types of personalities which are genetically trans¬ 
mitted, Introverts and Extroverts. It was also noted that intro¬ 
verts were more susceptible to stress disorders than extroverts. 
Friedman and his colleagues divided personalities into two 
types, A and B. Type A personalities are more ambitious, hard 
working and restless. They are more liable to get stress disease 
than the others (Type B) who are relatively quiet, contented 
and satisfied with whatever they attain in their lives without 
much struggle. 

It seems that all these genetically transmitted psychic and 
psychosomatic constitutions also have a neurohumoral basis 
and hence the subsequent development of different stress dis¬ 
orders also has a certain neurohumoral pattern. 

ENVIRONMENTAL FACTORS 

In addition to the genetic susceptibilities, various environ¬ 
mental factors such as age, sex, marital status, family circum¬ 
stances, childhood experiences, dietetic factors, nature and 
amount of daily work load, etc. may also play an important 
role in the causation of stress disorders. Normally, any type of 
stress and strain would lead to a series of changes in the body so 
as to make the person adapt himself efficiently to the changed 
environment. It is in the process of adaptation that various 
nonspecific changes described by Selye, namely alarm reac- 
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tion, stage of resistance and stage of recovery or exhaustion 
take place. If proper adaptation leading to full recovery does 
not take place, the person goes into a stage of exhaustion 
leading to the development of one of the diseases of adaptation 
or stress disorder. 

There has been considerable discussion as to whether there 
is any relationship between the types of stressful situation and 
the nature of disease process. For example, breakdown of love 
affair in girls would lead to thyrotoxicosis, too much of frustra¬ 
tion in life would lead to peptic ulcer or excessive marital 
tension or worry in life would lead to hypertension etc. How¬ 
ever, recent studies have indicated that no such correlations 
can be established between the nature of stress and develop¬ 
ment of a particular type of disease. 

STAGES OF DISEASE 

It has now been observed that once a favorable stage has 
been set in for the development of a stress disease, a series of 
neurohumoral changes takes place leading at first to psychic 
changes, and then to psychosomatic changes, followed by 
somatic changes before it settles down to any one of the sus¬ 
ceptible organs. Here, in the organ also at first the functional 
changes occur followed gradually by organic changes leading 
to the development of disease in the form known to modern 
pathology. It is now well established that these pathological 
changes occur as a result of disturbances in the microcircula¬ 
tion in that organ caused by local neurohumoral disturbance. 
This is especially so with regard to catecholamines leading to 
excessive vasoconstriction for a prolonged period which would 
trigger off the development of autoimmune phenomenon in 
that organ. This usually gives rise to variable amount of 
chronic inflammatory process in that organ as we see in thyro¬ 
toxicosis which ultimately heals by fibrosis in favourable cir¬ 
cumstances. On the other hand, if the circumstances are 

adverse, there is a breakdown of inflammatory process causing 
ulceration such as we see in peptic ulcer, which may deteriorate 
further causing haemorrhage or perforation or it may heal up if 
circumstances are found favourable. 
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From these observations, one can understand how the 
changes in the microcirculation which occur as a result of local 
neurohumoral changes, can cause the entire pathological phe¬ 
nomenon in a given organ. In short it is these neuro-vascular 
changes occurring in a given organ which are responsible for 
the production of the diseases. These are primarily brought 
about by the effect of stress on the cerebral cortex especially its 
psychic centre. This psychic centre regulates these neuro¬ 
vascular changes in a given organ by arranging to liberate 
appropriate neurohumors such as acetylcholine, catecholam¬ 
ines, histamine etc. and transmitting them to that particular 
organ through limbic system, hypothalamus, and the auto¬ 
nomic nervous system. Surprisingly, such unified theory for 
the causation of various disorders had been conceived centur¬ 
ies ago by the sages of ancient Indian medicine who postulated 
the presence of three humors for the production of various 
psychosomatic changes in health and disease. The importance 
of such unified neurohumoral theory is that it greatly helps to 
plan effective therapeutic measures from the point of view of 
prevention and also that of cure. 

YOGA THERAPY 


Apart from the various specific psychotropic drugs which 
may directly act on the cerebral cortex either to reduce the 
activity or to increase it, there is one method whose sole 

15 -H r T K the . function of the cerebral cortex to 
Thai ^ re( t uc ing its activity or by enhancing it. 
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management of stress diseases. It is this fact which made us 
study this problem in great detail and we are happy that not 
only we could establish a therapeutic regimen for all the stress 
diseases on scientific lines, but also could advance adequate 
scientific explanations for all the phenomenon that occur in the 
disorders of stress. We, therefore, initiated our studies both in 
experimental animals and clinical cases with stress disorders. It 
is the results of these studies which have become the basis of 
this monograph wherein yoga exercises are discussed in detail 
for the benefit of all those interested in this field. 








CHAPTER 1 


Historical Background 

Humoral Theory in Ancient Indian Medicine 

The Ancient Indian Medicine—Ayurveda is considered to 
be the Science of Life by ancient Indian authors. According to 
them it stands for a total concept of life which includes both 
man and his environment. It emphasises that the well-being of 
man does not consist in the maintenance of good physical 
health alone, but also includes the mental and spiritual health. 

Life is never static; it continuously undergoes changes to 
adapt itself to the environmental changes. Such a continuous 
activity of the body and its psychosomatic constitution is 
brought about by three essential humors of life known as Vata, 
Pitta and Kapha. Amongst them, Vata seems to be closely 
related to central nervous system and is the most important 
humor which moves fast and controls the other two humors. 
Pitta resembles the sympathetic nervous system and Kapha to 
the histamine and its derivatives such as kinin. Thus, life is 
more dependent upon Vata than anything else in the body. It 
helps to receive message from the environment and then trans¬ 
mit it to different centres of brain and to other parts of the 
body, whereas, the other two humors become disturbed after 

the Vata has become deranged. 

If the organism fails to adjust or adapt to the environment, 
it succumbs to disease. But, it has been observed that reaction 
to same type of adverse environment differs from individual to 
individual This is because of differences in body constitutions 
inherited genetically. Therefore the changes m the environ¬ 
ment and differences in body constitution both should be 
considered jointly in assessing the life of an individual. 
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PSYCHOSOMATIC CONSTITUTION 

Such a constitution is inherited genetically by every person 
and it remains constant throughout his life. In each individual 
one of the humors i.e. Vata, Pitta or Kapha predominates. In 
some cases a combination of any two may predominate whe¬ 
reas in others all the three humors may become equilibrated. 

People with Vata predominance have small thin bodies and 
are always restless. They usually talk much and undertake 
every work very quickly. They are quickly affected by fears, 
likes and dislikes. They are intolerant of cold. They have rough 
hair on the head and face. Persons with Pitta constitution are 
intolerant of heat and have excessive hunger and thirst. They 
usually have scanty soft hair and are liable to become bald at an 
early age. They are highly intelligent and active in their life. 
Persons with Kapha constitution have a pleasant well knit 
body. They are slow in action and speech. They are slow in 
undertaking any work. They usually have comparatively less 
hunger and thirst. They have very soft hair which remains 
black for a considerably long time. 


THE ENVIRONMENTAL CHANGES 

If all the environmental factors remained homogeneous 
and congenial to an individual, he would maintain a good 
physical, mental and spiritual health. However, if there occurs 
some erroneous, inadequate or excessive interaction between 
sense objects, senses, body and mind, then gradually the hum- 
ors become vitiated and diseases set in such a body. The 
vitiating factors can be climatic change, misuse of sense organs 
or unfavourable psychological environments. 

In case these changes are mild and of a short duration, there 
occurs only a slight imbalance of the body humors which 
gradually subsides and then regains its normal state. However, 
if the vitiating factors are strong and extend over a longer 
period then one may contract any one of the following patho¬ 
logical states, depending upon the strength of etiological fac- 

nS n P ,° Wer ^u the b0dily humors and the results of their 
interactions. Thus, 
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(i) The vitiating process may spread and affect the 
entire body which offers no resistance. It may lead to 
acute generalised disorder. 

(ii) The vitiating process may be strong, but the bodily 
response also may become equally strong and this 
will result in a prolonged interaction of waxing and 
waning. The ultimate result depends upon which 
side wins the struggle. 

(iii) In some situations the vitiating process does not 
affect the whole body but becomes localized to some 
system, organ or tissue. Here again, the vitiating 
process spreads quickly, but the body tissue tries to 
localize it leading to the development of acute 
inflammatory response. 

(iv) If the vitiating process is slow and the body resist¬ 
ance is strong, a chronic inflammatory response 
develops. Sushruta described six definite stages of 
this vitiating process. These are nothing but patho¬ 
logical changes in the humoral functions and are as 
follows: 

1. Excess accumulation of humors at their own 
sites of production. 

2. Provocation or periodical spillover of hum¬ 
ors into circulation. 

3. Diffusion of excess humors into the whole 
body through blood. 

4. Localization of humoral disturbances in a par¬ 
ticular organ or tissue. 

5. Manifestation of such localized disturbances. 

6. Termination of the humoral disturbances by 
different types of sequelae. 

1. Stage of excess accumulation 

At this stage, there occurs an excessive accumulation of 
humors and also of the different materials required for produc¬ 
ing more humors at their own place. The symptomatology of 
this state includes lethargy, low grade temperature, digestive 
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disturbances, irritability, nervousness etc. If appropriate mea¬ 
sures are taken at this stage these disturbances can be overcome 
without much difficulty. 

2. Stage of provocation 

The vitiated humors are poured out from the site of origin 
into blood periodically, and are then allowed to circulate in the 
whole body. Because of these excess humors circulating in the 
body there appear generalised symptoms of malaise, fever and 
restlessness. 


3. Stage of diffusion 

The excess humors circulating in the blood infiltrate and 
then try to settle down in all the organs and tissues of the body. 
However, if the vitiating factors are too strong then the whole 
body may be affected and a generlised disease may start manif¬ 
esting. If the vitiating factors are not so strong and the body has 
developed a good resistance, the humor may continue to circu- 
" late in the blood till it settles at one place. 

4. Stage of localization 

The localization of the disease occurs in some organ or 
tissue by accumulation of the vitiating humors at the suscepti¬ 
ble sites. Thus these circulating humors having attained some 
foot-hold m some organ, gradually get themselves fully estab¬ 
lished and start producing symptoms which are indicative not 
only of vitiated humors, but also of the disturbed function of 

HU 1 °^ an :, TheS ? corabined symptoms help in recognising the 
disease in its early stage. 6 


5. Stage of manifestation 

™ e ,f i T f “' ly ma " ifCStS Uself with al1 i,s finical symp- 
orTm b de”ne e H a 8 ‘ Se ? one . <^mic one. or of one organ 

TTtkTs Ihe Cc— UP ? ! '° Cati0n of the vitiatel humors. 

ease which o 8 T" 8 of the or 8 an,c manifestation of the dis¬ 
ease, which can be generalized or localized depending upon the 
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susceptibility of the individual. Further, it can be acute or 
chronic depending upon the amount of vitiated humors circu¬ 
lating in blood. 


6. Stage of termination 

This stage is the end of the vitiating process of humors. In 
this, either the person completely recovers from illness or there 
occurs a dissolution of the affected part, if the vitiating process 
is too strong and the resistance of the organ is too poor. In 
dissolution, there can be suppuration or necrosis of the part 
leading to ulceration and elimination of the vitiated humors. 
When such elimination does not take place, a chronic inflam¬ 
matory reaction may continue for a long time till it subsides 
either by medical or surgical measures. 

The understanding of these different stages of pathogenesis 
may be of great value in the diagnosis of the disease in its 
prodromal stage and also in adopting prompt preventive and 
curative methods of management. Hence, it appears that the 
Ayurvedic concept of the development of diseases may help 
physicians to adopt various preventive measures against differ¬ 
ent individual diseases much more effectively than the modern 
methods. Therefore, it is high time that intensive studies are 
conducted to understand these problems more scientifically for 
quick adoption throughout the world. 


Humoral Theory in Greek Medicine 

Historically, there had been a good parallelism in the devel¬ 
opment of the Greek and Indian medicine probably because of 
the common origin of the Aryan people. It is said that in the 
early period one set of these Aryan people migrated to Indus 
valley to settle down in India and the other set went to Greece 
Thus, in Greece and India scientific thinking and philosophical 
speculation started very early. Because of this both Greeks and 
Indians acquired much more profound knowledge of medical 
sciences than the others. From Greek medicine gradually 
modern Western medicine developed. However, in India, med- 
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icine gradually developed more along psychosomatic lines and 
treatment was conceived in terms of Yoga and other psychothe¬ 
rapeutic measures. Since both these systems, namely Greek 
and Indian, originated initially from the same culture, there are 
great similarities in various theories including the humoral 
theory of both systems. They flourished almost at the same 
time around 5th century B.C. The well known author of Greek 
medicine was Hippocrates and those of Indian medicine were 
Charaka and Sushruta. 

In the Hippocratic medicine four humors were described: 
their balance meant good health and their imbalance caused 
disease. These humors were phlegm, blood, bile and water. 
These are transmitted from parents to offsprings through the 
sperms and ova; hence children have the same humors as their 
parents. During life, these humors are continuously renewed 
and maintained properly from the food and drink that we take 
every day. A surplus or deficiency of any one of these humors 
may be the cause of physical or mental disturbances. In fact, 
excess accumulation of any of these humors was thought to be 
one of the main causes of the development of disease at that 
time. The disturbed atmospheric condition was considered as 
another cause and physical and emotional injuries as still other 
causes of disease. All these factors were believed to act on the 
bodily humors to make them vitiated. Such vitiated humors 
were supposed to travel in the whole body and then ultimately 
attach themselves to some part or organ of the body, and the 
resulting disease was named after the organ affected 

In the Hippocratic theory, these four cardinal humors were 
e d responsible not only for producing diseases, but also were 

S;V° w e u he n0rmal constituent P a rts of the human 

dom^t S H C , h v, a thCOry WaS commonl y accepted and it 

ommated the Western medical science for many centuries. 

rhn f t hat was . known that many diseases had seasonal 

different^ ^ S ’ behaviour of the humors in 

oth^ri'? ^ Wa \ th ° Ught t0 be ^sponsible. Similarly, 
her variations in the human constitution such as tallness and 

leanness and fatn «s, intelligence and stupidity etc. 
were also constdered as predisposing factors. It was also 
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observed that certain bodily qualities were frequently asso¬ 
ciated with definite mental qualities. Thus, fatty people are 
usually benevolent. The devil is pictured as lean. In short it was 
found that there were different types of psychosomatic consti¬ 
tutions of men. Every individual is unique and no two have the 
same finger print. Therefore, different people can react quite 
differently to the same stimulus. This is because of the fact that 
in each individual one of the humors predominates over the 
others. 

Hippocrates also emphasized that each disease has a natu¬ 
ral course. Thus common cold lasts for one week, Pneumonia 
for ten days and Typhoid for 3 weeks. This was because of the 
fact that it took so much time to discharge and excrete the 
vitiated humors from the site of lesion such as nose, bronchi or 
small bowel respectively. As already stated, to start with, it is 
usually one of the humors which goes out of order due to faulty 
diet or other ways of life. Unless the vitiated humor is elimi¬ 
nated fully and brought in balance with others, health cannot 
be restored to normalcy. Summarizing all these views, Segerist 
says, “In every case the disease was due to an upset balance of 
the constitutional elements of the body, such as for instance the 
humors and the humors were everywhere in the body. This 


explained why in every case of illness the whole individual was 
sick and not just one of his organs, although the faulty humor 
frequently attached itself to an organ or region of the body. 
Treatment, therefore, was to be not only local, but also general, 
and the importance of psychological element in every case of 
illness not overlooked”. 

From the above it becomes clear that there was a close 
similarity between the views of ancient Greek physicians and 
the ancient physicians of India during the fifth century B C. 
Both the groups believed in the humors dominating the body 
constitution and then becoming responsible for causing dis¬ 
ease. Both held that these humors became vitiated due to a 
variety of external or internal causes m the entire: body-at first 
and then settled down in one of the organs or regions of the 
body. Disease is cured only when 

nated either in a natural way or by medical treatment. The only 
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difference between Greek and Indian medicine was that the 
Greek physicians recognized four humors, including blood as 
the fourth one, whereas, ancient Indian physicians recognized 
only three humors. The details of the humoral theories of 
ancient Indian physicians have already been given. Suffice it to 
say here that there existed a close similarity between the hum¬ 
oral theories of diseases described by the ancient authors both 
Greek and Indian and the present day neurohumoral theories. 
Therefore, what the ancient physicians have described by their 
clinical observations can be confirmed now by the present day 
laboratory investigations. There is a great need for studying the 
ancient treatises written 2500 years ago for a better under¬ 
standing of the entire problem. 


Evolution of Humoral Theory in Medical Sciences 

The concept of control of body functions by humors pre¬ 
vailed well over two thousand five hundred years. In fact from 
the time of Hippocrates (460-370 B.C.), Aristotle (384-322 
B.C.) and Galen (130-200 A.D.) the humoral theory played a 
dominant role until the early part of the 19th century. In the 
16th and 17th centuries this theory was questioned seriously, 
but there was nothing to replace it. The discovery of bioelec¬ 
tricity by Galvani in 1792 showed that during muscle contrac¬ 
tion there occurred a flow of electric current sufficient to excite 
adjacent tissues. This led to the development of new ideas. 

hen the people thought that the transmission of excitation 
and control of body function were dependent upon the electri¬ 
cal rather than humoral phenomenon. From then onwards 
until the middle of the 20th century, there accumulated a large 
amount of data to show that predominantly it was the electrical 
process that controlled the function of nervous system and the 
activities of peripheral organs. Before the discovery of bio- 

umo . rs were bought to be responsible for causing 
musde commons and also for producing emotional and 

invr>. an S es - At that time it was felt that nerves were 

nr t • 1 M thC transport of these humors to the target organs 

tissues. Now when it was realized that nerves were not tubes 
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through which fluids might flow as does blood in the artery, the 
entire humoral concept receded into the background and it 
gave way to the more recent theory of electrical conduction 
controlling every organic function. The theory of electrical 
energy as the only source of excitation of organs and tissues 
remained in vogue for about two centuries. However, towards 
the middle of this century it became apparent by various 
studies that different chemical agents are required for conduct¬ 
ing the excitation from neuron to neuron and from neuron to 
various target organs and tissues. As a result, the humoral or 
neurohumoral theory regained its importance in the regulation 
of the entire body function. Although electrical processes are 
even now thought to play some important role, they are no 
longer considered as primary factors in body functions. 

However, it should be noted that current ideas about the 
nature of humors or neurohumoral agents released from the 
nerve endings appear to be somewhat different from the 
ancient ones, though, in principle, they can be easily compared 
with each other. It is now well known that the proof for the 
existence of chemical mediation and neural control of smooth 
and skeletal muscles was put forward only during the last four 
decades or so. Earlier it was thought that some such chemical 
mediation existed, but its exact nature could be determined 
only recently. Thus, the chemical transmission of nerve 
impulses to the affected cells can certainly be called a humoral 
agent controlling body function. Amongst all the humors, 
acetylcholine which is liberated by most of the cells of the 
central nervous system seems to be the most important primary 
humoral agent. The other neurohumoral agents will be dis¬ 
cussed later on. Release of many hormones is triggered as a 
result of stimulation of these neurohumors. These hormones, 
therefore, can also influence the turnover of the neurohumors 
to a certain extent. However, it is primarily the brain which 
controls all the body activities by liberating various neurohum¬ 
ors directly and also indirectly by activating the autonomic 
nerves and the neuro-endocrine apparatus. Most of these 
changes are adaptive in nature. These adaptive changes occur 
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to maintain a constancy of body states which is known as 
‘homeostasis’. Which neurohumor initiates action in the brain 
is the subject of some controversy. It is agreed by many neuro¬ 
physiologists that acetylcholine is the principal mediator of 
central synaptic transmission. However, they feel that there are 
other neurohumors, especially the aminoacids which not only 
initiate the action, but also modify the excitability of these 
nerve cells. All these cells synthetize the neurohumors and 
transmit them through their axons till they reach the junction 
of the target cells. Then, they are stored as quanta in case of 
acetylcholine or vesicles in the case of catecholamines and are 
released whenever a stimulus reaches the site. This in brief is 
The present concept regarding functions of neurohumors. 


CHAPTER 2 

The Brain and its Subcortical Centres 


In the West there were initially two parallel theories, one 
proposed by Pavlov asserting the higher nervous activity of the 
cerebral cortex and and the other by Langley asserting the 
dominance of autonomic nervous system. These theories were 
of considerable significance in preventive and curative clinical 
medicine. However, later on these two theories were merged as 
it was observed that under certain special circumstances the 
cerebral cortex could modify the activity of the autonomic 
nervous system including functions of the heart, lungs, stom¬ 
ach and intestines. Thus, it could ultimately be asserted that all 
the functions of the body systems including those regulated by 
the autonomic nervous system are under the authority of the 
higher division of the central nervous system. It was found that 
all the internal organs and the blood vessels which supply them 
are richly supplied with various receptors such as Chemo-, 
Thermo- or Osmo-receptors which directly connect these 
organs with the sensory .apparatus of the brain. When the brain 
receives excessive stimuli, it may undergo various changes 
leading to the development of neurosis, which in turn produce 
changes in the autonomic nervous system and the viscera 
supplied by it to produce psychosomatic disorders. Thus, the 
development of neurosis appears to be a precondition for the 
initiation of psychosomatic disorders and the clinician must 
remember this fact while managing these cases. Therefore, let 
us now discuss the various mechanisms involved in cortico- 
subcortical interrelationships. 
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Limbic System: 


It is now well established that the limbic system is deeply 
involved in the behavioural, emotional and olfactory reactions 
of the body and also in the regulation of autonomic visceral 
activity. It mainly consists of cyngulate gyrus, orbital areas of 
cerebral cortex, the hippocampus, amygdaloid nucleus, olfac¬ 
tory bulb, fornix, thalamus and hypothalamus (Fig. 1). Why 
such heterogeneous structures are grouped together as limbic 
system is because they help to maintain the homeostasis or 
constancy of internal environment of the organism, and play 
an important part in the formation of emotional and behav¬ 
ioural reactions. Thus, any excitation of the limbic system 
would produce behavioural and emotional reactions leading to 
changes in the cardiovascular, respiratory and digestive sys¬ 
tems. In addition, significant endocrine changes are also 
observed particularly in the pituitary and adrenals, the hor- 
ones 0 w lc play an important part in the reaction to stress. 
Besides this there is striapallidial system which plays most 
ima e an active part in the cortico-subcortical integration. 
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It consists of two corpora straita, the caudate nucleus and 
lenticular nucleus. Its main function seems to be inhibiting the 
autonomic and visceral activity probably mediated through 
the cholinergic and adrenergic innervations. 

The thalamus also plays an important part since it is the 
main subcortical sensory centre in which almost all the afferent 
pathways of the cerebral cortex terminate. Through these 
pathways only, the thalamus is connected with all parts of the 
cerebral cortex. The thalamus is also well connected with the 
frontal lobe (psychic centre) both by afferent and efferent 
pathways. 

The Reticular formation 

The cerebral cortex is also connected with various subcorti¬ 
cal centres by diffuse projection system called ascending reticu¬ 
lar formation. They connect the cortex with reticular nuclei of 


SENSORY AREA 


PSYCH 
ARE A 



-SKIN 










22 Stress and its Management by Yoga 

medulla oblongata, pons, hypothalamus and the reticular 
nuclei of the thalamus. These connections have a diffuse acti¬ 
vating influence over the cerebral cortex (Fig. 2). On the other 
hand, these connections also enable the cerebral cortex to 
regulate the activity of the autonomic nervous system. Since 
the reticular formation system receives multiple collaterals 
from all the specific regions of the brain, it plays an important 
part in the integration of various activities of the cerebral 
cortex. 

Hypothalamus 

The hypothalamus plays a central role in controlling the 
activities of various internal organs. It is closely connected with 
the structures of cerebral cortex, thalamus, limbic system and 
the brain stem and in that manner it acts as a rail road junction 
(Fig. 3). Through this the brain regulates the autonomic, 
endocrinal and metabolic functions. In fact, it is the highest 
centre of the activities of the autonomic nervous system, and it 
maintains homeostatic balance of the body by the process of 
adaptation. There are three major groups of nuclei—anterior, 
medial and posterior, but all of them are closely interlinked 
amongst themselves and with other centres of the brain. 

The main functions of the hypothalamus are: 

1. Regulation of blood circulation, digestion, respiration, 
urine formation and body temperature. 

2. Control of metabolism of carbohydrates, fats and 
protein. 

3. Regulation of ionic environment (electrolytes) within the 
body through neurohumoral secretions (Homeostasis). 

4. Autonomic integration of all the bodily activities. 

5. Regulation of all the activities of the endocrine system 
which plays an important role in the cellular and tissue 
activity. In addition, it also exerts its stimulatory influ¬ 
ence on the cerebral cortex. Similarly, the cerebral cor¬ 
tex, especially the frontal lobe, exerts its influence on the 
hypothalamus directly and also through the limbic sys¬ 
tem. Considering the above mentioned functions of 
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PITUITARY- 

GLAND 

Fig. 3. Shows the hypothalamus and its connection with the limbic system 
above and the pituitary gland below. 

hypothalamus, one can say that in all the problems of 
stress and its disorders hypothalamus plays a most sig¬ 
nificant role. 


Cerebellum 

The cerebellum is also well connected with the reticular 
formation and also with various nuclei in t e t a amus. 
Through these structures it is also well connected with the 
cerebral cortex. Because of these connections, the cerebellum 
also participates in the regulation of autonomic nervous^ sys^ 
te,n - Electrical stimulation oi'certain io „ of other 

Produces inhibitory respons’ these stimulations are 

areas produces excitory response, a , , . 

transmitted to autonomic nerves and viscera through the cere- 

bral cortex and its limbic system. 









24 


Stress and its Management by Yoga 


Interaction of Cerebral Cortex with Subcortical Structures 
CORTEX AND HYPOTHALAMUS 

Recently, there has been a tendency to attach too much 
importance to the reticular formation, hypothalamus or to the 
autonomic nervous system on the basis of various animal 
experiments alone. Accordingly, the cerebral cortex is consi¬ 
dered to play a secondary role in the normal functioning of a 
person as a whole. Even amongst the various subcortical struc¬ 
tures more importance has been given to hypothalamus as the 
main centre for all the autonomic, visceral and metabolic 
functions of the body. The researchers have failed to produce 
any convincing evidence for the claim that in man the hypotha¬ 
lamus alone would be capable of achieving a high degree of 
adaptation without a normally functioning cerebral cortex. 
Several recent studies have indicated that there are direct 
connections between the cerebral cortex, especially the frontal 
lobe and the hypothalamus. These direct nervous connections 
connect the frontal lobe with mammillary bodies and also 
lateral and posterior hypothalamus (Fig. 4). Further, there are 
also projections from certain areas of frontal and orbital lobe 
to the supraoptic and and paraventricular nuclei of the hypo¬ 
thalamus. Most of these connections between the cerebral 
cortex and the hypothalamus are two way and bilateral. 
Moreover such nervous connections are not only confined to 
irec pat ways. There are also indirect functional connections 
van!? 611 1 if cere ^ ra * cortex and the hypothalamus through 
form !f SUb l 0rtlC l structures specially the thalamus in the 
Anart frn° alan ?‘ c and thalamohypothalamic fibres. 

hvnnthai*" 1 thlS ’ thCre 1S ph y. siol °g icaI evidence to show that 
the dirert miC ? re ^ u ^ at i n g autonomic activity are under 
IbnSToh ° 01 ° f thC CerCbraI COrtex ‘ For example, the 

Sion ofr mhibU0ry effect on the hypothalamic 
torv influenJ^VfL IVary ^ gastric secreti< >ns. Such inhibi- 
excitements wh‘ v. & f? rtex are blocked by various emotional 
amonZc relt Ult i matel y l ea< l to intensification of the 
cortex makec 10nS ° • tbe hypothalamus. Thus, the cerebral 
x makes an extensive use of the hypothalamus in order to 
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Fig. 4. Shows the connecting nerve fibres from the psychic centre of the 
frontal lobe to the hypothalamus below. 

regulate the functions of internal organs, endocrine glands and 
also emotional reactions. Apart from this, t « ’ 

especially the frontal lobe, also exerts an -hWto-J 
on the hypothalamus and through tt on vanous behavioural 

reactions. In this regard, Kurtsin states, us ’, ,| 

all claims that the hypothalamus.mde pendent of cortreal 

influence and plays the leading rolf i^ has been shown that 
visceral activity are “ nfou ” ded sl " import ant biologi- 

though the hypothalamus centres arc regulated, co- 

cally, in higher animals andm ^ higher cerebral 

ordinated and generally CO rtex ” From this one can 

centres at the level of the cerebr . mDOrtant part of the cortico- 
say thaj the hypothalamus is an helps to adapt 

limbic, reticular hypothalam.c complex w P ^ ^ 

the autonomic and visceral functions 'n 
external and internal environmental stimuli. 
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CORTEX AND RETICULAR FORMA TION 

Now it has become obvious that the reticular formation of 
the brain stem plays an important role in the activity of the 
cerebral cortex and the maintenance of its tone. At the same 
time it functions as subordinate to the cerebral cortex which 
utilizes-the nuclei of reticular formation in regulating the func¬ 
tion of autonomic and visceral system. Further, the cerebral 
cortex can also exert a blocking influence on these nuclei when 
they are activated by the afferent stimuli. In fact, the reticular 
formation acts as an intermediate station in the complex adap¬ 
tive reactions of the cerebral cortex in which the hypothalamus 
also plays a significant role. In this connection Kurtsin 
observes, “Cortical impulses originating mainly in the frontal 
area either inhibit or promote the activity of the reticular 
formation depending on whether they arrive via direct or 
indirect pathways. As a result of the interplay between the 
excitory and inhibitory mechanisms this activity is either inten- 
si led or blocked.... The frontal areas of the cerebral cortex are 
thought by some to play the decisive part in the integration of 
both behavioural acts and autonomic reactions. It is they 
w c are able to inhibit the subcortical neural structures down 
o an including the reticular formation as well as the spinal 
conducting paths and autonomic centres”. Further, he con- 

r:'* 1 " TriT the reticular formation generates new 
«on of Hie nl!lT h ld " 0t Previously exist, indicating inhibi- 

funetin h wa y s conducting visceral impulses which do not 
man thi.” ," 'r co ? ic °-"*cu!ar connections are intact. In 
dependent function of the reticular formation is 

coitex" m Uences f rom tlle limbic area of the cerebral 

also proceed toThe™ 0 . ^ cortex the efferent pathways 
para«Ki° T enor h »othalamus via supra-optic and 
these fibres 00 ™:°°° «L an< * mammillary bodies. From here 
and then thronph't'h rou ®^ nuclei in the medulla oblongata 
iouVaffec eH „ VagUS and sympathetic nerves into var- 

rcHcular formatfon S rv^ ,f heart ’ stomach «c. In short the 
on, like all other subcortical centres, is func- 
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tionally subordinate to the cerebral cortex and the cortical 
centres utilize the reticular formation whenever necessary for 
the maintenance of its power and also for its connection with 
the autonomic and viscerosomatic activities. Because of these 
extensive neurological connections which regulate various 
functions, the cerebral cortex has the unique position for inte¬ 
grating the activities of the entire body systems. It is this 
concept which makes the holistic approach of medicine really 
scientific with the cerebral cortex at its apex which initiates 
every activity, normal or abnormal, during health and disease 
respectively in response to various environmental stimuli. 
Though, various subcortical centres such as the hypothalamus 
and reticular formation are important for regulating the func¬ 
tions of endocrines and other vital organs, in human beings 
they are subordinate to the cortical centres, especially to the 
frontal cortex. To quote Kurtsin, “It means that one ignores 
the enormous body of evidence testifying that the human 
cerebral cortex is not only the organ of mental activity but also 
the supreme nervous centre for analysis and synthesis which 
integrates, coordinates and regulates the condition and activity 
of all the internal organs, endocrine glands, and blood vessels 
and somatic autonomic activity”. In the same vein Kurtsin 
observes: “This is why it is impossible to agree with those who 
assign the cerebral cortex a secondary, auxiliary role in t e 
mechanism of integration and control of autonomic visceral 
activity and in the regulation of such biological states as thirst 
hunger and libido. While this point emphasized the dominant 
role of the cerebral cortex in the central mechanisms regulating 
autonomic visceral activity, it by no means etracts ® 

importance of the subcortical stem formations w' ic 
tute a functional unit’ of the cerebral cortex . From t s 
becomes clear that the 

position in all the activities of the body our z 

disease with various subcortical centres rolofthe 

independent units which work under t e 0 ^ f or the 

cerebral cortex. TTtese facts are of grea 

Indian science of Yoga which is state ^ ^ 

the cerebral cortex in order to hav 
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nomic and visceral functions of the body. Thus, it seems 
“Yoga” helps to develop better integration of various cerebral 
centres with the subcortical autonomic centres. It is the devel¬ 
opment of this vital power which ultimately makes a better 
man in the evolutionary sense since he would be able to control 
all the activities of the body by his sheer will power which 
would enable him to live a longer and happier life than what it 
is at present. 


organs NSHIP 0F cerebral cortex with internal 

In the evolutionary process, the neocortex consisting of the 
cerebral cortex does not actually replace the ancient and older 
structures of the brain, such as brain stem centres. In fact, 
cerebral cortex only co-exists with them, though acquiring 
functionally a more dominant position. Thus, the brain stem 
pornon which from the view point of evolution is an ancient 
part ot the brain, has direct connections with all the internal 
organs through medulla oblongata and spinal cord. But the 

“r f d deVd ° ped part of the brain > namely the 
C H , ex ’ f es n0t have a direct connection with internal 

various suhcnT*? ** COntact with these organs only through 
devdoLn t ! C Structures - cerebral cortex is a highly 
it becomes tiT ^ ^ integrated. In higher mammals 

endowed'with *7* Part ° f the brain and * is 

tion of all the ej/r ^ mental ^ unct i°ns. It takes over the func- 

integrating cnnlv* PartS oPtlle * )ra * n seen in lower animals by 
eSnetZ f T'" 6 and reguIa ting «"= functions of the 
Xmwhich“l y ' a " d also of 'ho autonomic nervous 
by the lower ceietad° Ut ” a primitive manner 

only the subcortical a,S °’ i “ th ' early sta 8 es of postnatal life, 

thatoli conSLTe e ? ,0 "H' SU ° h and hyP °' 

cortico-pyramidal ’ found in the first few weeks. The 
Pyramldafconne^ and the cortico-extra- 

verbal connection^,? d T l0p ° nly after 4th t0 6th month - ^ 

advances "h t r lar P Gradually aa ‘he ago 

cerebral cortex acting through the subcortical 
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and other lower centres integrates the entire external and 
internal activity of the body and brings it into equilibrium with 
the external environment, thus providing optimum condi¬ 
tions for existence. 

Thus, it is obvious that the cerebral cortex has a regulatory 
influence on the function of all the internal organs. These 
regulatory influences of the cerebral cortex do not occur by 
direct neural connections between the cortex and these organs. 
But it regulates the functions of internal organs by various 
neural and humoral chain reactions. Such reactions include 
numerous short and long reflex arcs, feedback systems, hor¬ 
monal influences and metabolic interactions. Thus the cortico¬ 
visceral response occurs as a result of external or internal 
stimuli by both direct and indirect means of communication. 
The influence of the cerebral cortex on the subcortical centres 
and thereby on the internal organs can be stimulatory or 
inhibitory. An inhibitory response in the central nervous sys¬ 
tem occurs as a result of an excessive production of gamma- 
aminobutyric acid, which is the inhibitory mediator. This 
substance when formed causes a blocking reaction on the 
post-synaptic membrance and raises the excitation threshold 
leading to inhibitory response. Thus the ultimate effect is the 
result of a highly complex cortical-subcortical integration in 
which a significant part is played not only by the stimulatory 
mechanisms, but also by the inhibitory mechanisms of the 
cerebral cortex which are conveyed to the internal organs 
through various means. 

What are the means through which the cerebral cortex 
controls the functions of internal organs? A large number of 
studies have indicated that the means could be direct or indi 
rect. In the direct control, the cortical excitation is transmitted 
trough one neuron to the other through the mediators like 
acetylcholine or noradrenaline, and from the terminal neuron 
to the affected cell which is further influenced by the second 
Messenger in the cell membrance, namely, eye ic or 

GMP. . f 

The indirect control of the cerebral cortex over e unc 
tions of internal organs can be through the autonomic ner- 
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vo us system which would influence the vascular system bv 
way of vasodilatation or vasoconstriction. Through such a 
mechanism, vasodilatation would influence the capillary per- 
meability and thereby the osmotic properties of blood. In this 
way it can influence the formation of hormones and their 
passage into blood. In the same way the vascular response 
influences many other cellular activities, such as tissue respi¬ 
ration, absorption and elimination of nutritional products 
production and secretion of various hormonal substances! 
Therefore, the influence of the cerebral cortex not only pro¬ 
duces stimulation and inhibition of internal organs, but also 
actively takes part in the cell metabolism and other cellular 
activities including permeability of cell and subcellular mem¬ 
branes and also other activities of various cellular enzyme 
systems. 


One of the main functions of all these controlling systems 
is to maintain the constancy of internal environment, which is 
mostly done by the autonomic nervous system under the over- 
a control of the cerebral cortex (Fig. 5). Any deviation in the 
normal internal environment is automatically followed by 
S atlon * be controlling system regulated by the nervous 
1 h T™ ral f f edback mechanism. This immediately acti- 
s e neural integrator, namely, autonomic nervous sys- 

Drodiirp H S f C Umora ^ migrator, the endocrine glands to 
normal s cnee—adaptation response which restores the 

body Such VUy ?f thC CellS ’ organs ’ and various systems of the 
organ level , S ' lfr . e8ulatory mecha nism exists not only at the 
even at them”] & T * the celluIar > subcellular and possibly 
Even then in leVe ? &S Seen * n t i ssue culture studies, 

lated bv the re h” ^ an * ma i s ’ ad these activities are regu- 

nee,?/ SSfSJ thiS 

animals the central coitrdlij* CVe '- ° f ^ h ‘ glKr 
and the adrarmt c , controllln g organ is the cerebral cortex 

board’ represented WhlCh throu S h the main ‘switch 

lamic region and the reUctdlTr format'‘ He thalaraoh >'P otha ' 
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through them on all the autonomic processes in the cells and 
tissues. It seems that one must also recognize the principle 
that the level of activity rises from the lowest molecular and 
possibly submolecular level to the highest level of the cortex 
throughout the entire organism, the lower level becomes sub¬ 
ordinate to the higher one”. From this it becomes clear that 
the cerebral cortex controls all the activities of various inter¬ 
nal organs through the nerves and vessels supplying them. 


MECHANISM OF CORTICO-VISCERAL DISTURBANCES 

Whenever the cerebral cortex is subjected to too much of 
stress and strain for a prolonged period, it leads to the devel¬ 
opment of neurosis which further produces abnormal func¬ 
tions of internal organs. If the cerebral cortex is subjected to 
any of the following stimuli, it usually causes neurosis: (1) An. 
extremely powerful stimulus; (2) Successive positive and neg¬ 
ative stimuli; (3) Repeated low stimuli for a prolonged period; 
and (4) Stimuli of too many varieties acting simultaneously. 
All these stimuli ultimately lead to great strain on the excitory 
and inhibitory processes of the cells of the cerebral cortex. 
This ultimately produces exhaustion of the cortex which 
would manifest itself in the form of neurosis as a result of 
chronic disturbance of the normal cortical and subcortical 
relationships. As a result, the excitory and inhibitory pro¬ 
cesses not only of the cells of the cerebral cortex, but also of 
the cells of subcortical nerve centres regulating the autonomic 
nervous system, internal organs, vascular tone, hormonal 
activity and cellular metabolism are overtaxed. Because of the 
lack of control of the cerebral cortex which is a result of its 
reaching a state of exhaustion, the subcortical centres behave 
erra ica y on receipt of excessive stimuli causing much distur- 

tinnQ 6 f 1 3 \ 6 k 0< ^y functions. Thus, the various manifesta¬ 
tions of psychogenic stress depend not only upon the amount 

lo e untTH n / f u th % Cerebral COrtex ’ but also the 

striirtn ^ u e ^ >t °^. lnvo ^ veme nt of various subcortical 
brain J? m i h ? neurotic Process such as reticular formation, 
m, thalamus, hypothalamus and cerebellum. Such a 
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disturbance does not remain confined to these subcortical 
centres alone but spreads also to neuroendocrine apparatus 
which may lead to disorders of the endocrine glands including 
the catecholamine metabolism, and also to the disturbances 
of protein, fat, carbohydrate, water and salt metabolism. 
Thus, the main starting point of all these disturbances is the 
breakdown of all the activities of the cerebral cortex which 
interfere- with its close relationship with various subcortical 
centres. It seems that these disturbances in the cortical and 
subcortical centres are mediated through the liberation of 
various neurohumors, such as acetylcholine, noradrenaline, 
adrenaline, 5 hydroxytryptamine, histamine and GABA. 


MAJOR AREAS OF DISTURBANCE 

As a result of excessive stress, both the cerebral cortex and 
the subcortical areas become disturbed. Even amongst them, 
the frontal and temporal areas of the cerebral cortex play a 
major role. Similarly in the subcortical areas, the limbic sys¬ 
tem and the hypothalamic centres play a major role in pro¬ 
ducing emotional disturbances in these cases. These 
emotional disturbances ultimately lead to behavioural and 
personality changes in addition to changes in the functions of 
the autonomic nervous system and the different internal 
organs. Recently importance has also been attached to the 
changes in the reticular formation which also contributes to a 
great extent in causing disturbances in the emotional pattern. 




CHAPTER 3 
Neurohumors 


It is now well established that psychological and all other 
types of stress produce a series of neurohumoral changes lead¬ 
ing to endocrinal, metabolic and other systemic changes. 
Therefore, a basic knowledge of neurohumors is essential to 
understand the whole problem. 

The nerve cells have two important properties: (1) Electrical 
transmission, and (2) Chemical transmission. Both are very 
much interrelated and by assessing one, the other can be 
roughly quantitated. The nature of chemical transmission can 
be studied at the synaptic junction where the transmitters 
which are also known as neurohumors, are released by the 
presynaptic nerve terminals into the synaptic cleft and are then 
taken up by the post-synaptic cell membrane. Thus, whenever 
there is an excitory impulse at the presynaptic nerve terminal, 
there occurs a physical change in the state of the membranes 
which increases the permeability to small cations. After the 
receipt of the impulse, at first the affinity of the excitable cell 
membrane for calcium ions is decreased. This displacement of 
calcium ions causes a conformational change in the cell mem¬ 
brane which permits transiently the sodium ion to enter and the 
potassium to leave the cell. The excitory effects are usually 
attributed to a depolarization of the cell membrane produced 
by the inward movement of sodium. This transient change is 
restored to normalcy as soon as excitory impulse stops. On the 
other hand, increase in potassium causes acceleration of the 
rate of return to normalcy of the resting potential of all the 
depolarized membranes and would decrease the sensitivity of 
the membrane to stimulation. It is by these ion exchanges that 
the stimulation or inhibition of the neurohumors is brought 
into action at the synaptic cleft. 
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It is postulated that the bulk of neurotransmitter synthesis 
occurs in the presynaptic terminal. However, some of the 
transmitters may also be synthetized in the main body of the 
nerve cell in almost the same way as synthesis of protein occurs 
in all other functionary cells. These newly synthetized neuro¬ 
humors are deposited in small vesicles which would then travel 
along the axons to their nerve terminals. Whenever the stimuli 
reach the nerve terminal, there occurs a fusion between the 
presynaptic membrane and the vesicles and the contents of the 
vesicles are extruded by exocytosis into the synaptic cleft filled 
with glycoprotein materials. This produces changes in the 
post-synaptic membrane of the receiving cell leading to the 
excitation of that cell. Soon the neurohumor is inactivated by 
the respective enzymes both in the synaptic cleft and also in the 
post-synaptic cell itself. However, some amount of neuro¬ 
humor is reabsorbed and deposited in the presynaptic nerve 
endings. In addition, a small quantity may even leak into the 
extracellular space which is absorbed into blood capillaries 
present in the region. 

After the secretion, each neurohumor binds to specific 
receptors on the post-synaptic membrane and produces its 
Post-synaptic effect on the cell. In case of acetylcholine, the 
broken down choline may also be taken up by the neuron and 
resynthetized into acetylcholine. The nature of the post- 
synaptic activity may differ from one neurohumor to the other. 
Many of them, such as acetylcholine, catecholamines, etc. are 
Sxcitory, whereas others, such as GABA (Gamma aminobu- 
tyric acid) or glycine may have inhibitory effect on the post- 
s ynaptic nerve cells. These are some of the general properties of 
neurohumors. Let us now discuss the characteristics of individ¬ 
ual neurohumors briefly. 


Ac etylcholine 

Recently, much work has been done on the role of acetyl- 
c b.oline in cholinergic transmission in the central nervous sys- 
te m. It is being studied extensively by using various chemical 
•Uethods and by correlating these findings with the functional 
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disturbance of the brain. Acetylcholine is present in significant 
amount in all mammalian brains. However, it is not uniformly 
distributed within the brain. The highest concentration of 
acetylcholine is found in the caudate nucleus and the lowest in 
the cerebellum. There is normally a good correlation between 
the amounts of acetylcholine and its synthetizing enzyme 
“Choline acetylase” and its degrading enzyme “Cholineste¬ 
rase” in any region of the brain. 

The acetylcholine content of the brain does not remain 
constant. It varies inversely with the degree of functional activ¬ 
ity of the brain. Thus, it remains normal or above normal 
during sleep or when the subjects are kept under anaesthesia. It 
is found considerably reduced during emotional excitement, 
electrical stimulation or during convulsions. This is because of 
the fact that during increased nervous activity or psychoso¬ 
matic stress there occurs increased liberation of acetylcholine 
from the nerve endings of the brain followed by its destruction 
by cholinesterases. 


METHODS OF MEASUREMENT 

One of the most sensitive methods to measure acetylcholine 
in the tissues is the bioassay method in which frog’s rectus 
abdominus muscle, dorsal wall of the leech, cat’s blood pres 
sure or guinea pig ileum are frequently used in a descending 
order as test objects. Some of these assays are most sensitive 
and under properly controlled conditions, the most specific 
procedure for determining acetylcholine. In recent years, many 
attempts have been made to devise various chemical metho s 
with relatively higher sensitivity for determination of acetyl¬ 
choline. Amongst them Radio-Isotopic, fluorometric and g aS 
chromatographic methods have received more attention. For 
details of these techniques one may refer to the original papers 
of the authors. 


METABOLISM OF BRAIN ACETYLCHOLINE 

Synthesis: ,\ 

Acetylcholine in the nervous system is synthetized from 
choline and acetylcoenzyme-A, which is catalysed by enzyme 
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choline acetylase in the following: 

Choline+Acetyl-Co A-Choline Acetylase= 

Acetylcholine+Co A. 

The main sources of choline for synthesis of acetylcholine 

“ ( H ° ° “ C , h “ l,ne * h,ch ^ brain through the 

blood, ( 2 ) Reuptake of free choline after the catabolism of 
acetylcholines and (3) Phospholipids of the brain tissue. The 
choline received from each of these three sources can be used 
for the synthesis of acetylcholine. If radioactive C 14 choline is 
injected intravenously into animals about half of the same is 
converted into C“ acetylcholine. Thus, there is a definite evi¬ 
dence to indicate that much of the dietary or injected choline is 
utilized for the formation of acetylcholine. 

The main source of acetyl Co A for the synthesis of acetyl¬ 
choline within the brain cell is the oxidative metabolism of 
glucose via pyruvate. The oxidative conversion of pyruvate to 
acetyl CoA takes place in mitochondria. From here it comes 
out at the nerve endings and acts on choline to form 
acetylcholine. 


The properties of enzyme choline acetylase, which help in 
synthetizing acetylcholine have not yet been fully established. 
Its molecular weight is approximately 65000 and it is mostly 
attached to the cell membrane. 


SYNAPTIC nerve terminals 
Regulation 

The regulation of acetylcholine synthesis occurs through 
negative feedback mechanism as it occurs in the case of other 
hormones. There is definitely a limit to accumulating acetyl¬ 
choline in the brain beyond which it does not increase further. 
Thus, if acetylcholine is present in adequate quantity, no more 
°f this neurohumor will be formed. Similarly, if excess of 
ace tylcholine is released from the brain, more synthesis of 
i ace tylcholine would occur with the operation of feedback 
Astern. 
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Storage 

It had been shown by Whittaker and his colleagues that 
most of the acetylcholine present in the brain can be recovered 
from the presynaptic portion of the nerve terminals called 
synaptosomes. In the synaptosome, acetylcholine can be iso¬ 
lated mostly from the synaptic vesicles, though it can also be 
isolated from other components such as cell cytoplasm mem¬ 
brane and mitochondria to a lesser extent. The studies con¬ 
ducted after injection of H 3 choline revealed that acetylcholine 
is synthetized in the cell cytoplasm and then eventually trans¬ 
ferred to the vesicles which, thus, act as a storehouse for 
acetylcholine within the nerve endings. 

Release 

It is now well established that acetylcholine is released from 
the brain tissue in a large quantity whenever there is stimula¬ 
tion of the brain by excessive psychosomatic stress, electrical 
stimulation, or by the administration of certain psychotropic 
drugs. On receipt of any such stimulation, the vesicular acetyl¬ 
choline is released as quanta through exocytosis. Thus, synap¬ 
tic vesicles would fuse with the presyhaptic membrane, open to 
the synaptic cleft and extrude their acetylcholine content out- ^ 
side the nerve terminals. 

Enzymatic destruction 

The most important means of inactivation of this neuro- - 
humor in the central nervous system is by hydrolysis of acetyl - 
choline into choline and acetate by the enzyme cholinesterase. 
Acetylcholine + H 2 O = choline + acetate. This enzyme is present 
in abundance and mainly attached to the particles of pre - and 
post-synaptic membranes. The regional distribution of choli¬ 
nesterase in the brain is similar to that of acetylcholine and its 
synthesizing enzyme choline acetylase. The cerebellum is an 
exception where cholinesterase is found proportionately much^ 
more than the acetylcholine. The reason for such a change is ' 
not yet clear. 







Neurohumors 


39 


Reuptake 

It is now well established that a part of the acetylcholine 
secreted into the synaptic cleft escapes the action of cholineste¬ 
rase and is reabsorbed into the presynaptic nerve terminals. 
This process can be further aggravated by the administration 
of anticholinesterase drugs. It seems that this process of reup¬ 
take is another method of inactivating acetylcholine within the 
brain which works in addition to the action of cholinesterase in 
terminating its action. 

Influence of Drugs 

Various drugs may regulate the activities of this neuro¬ 
humor, (1) by influencing the synthesis of acetylcholine by 
acting on the synthetizing enzyme or on choline, (2) by interfer¬ 
ing with the release of the neurohumor, and (3) by interfering 
with the inactivation of this neurohumor by the enzyme 
cholinesterase. 


General effects of drugs 

It has been observed that all the central nervous system 
depressant drugs, such as barbiturates and opium derivatives, 
cause elevation of the total acetylcholine content of the brain. 
These drugs produce depression of the brain activity by inter¬ 
fering with the release of acetylcholine even on receipt of 
stimulation. On the other hand, in various excited conditions 
like tremors and convulsions there occurs a significant 
decrease in the brain acetylcholine. All cholinergic rugs sue 
as pilocarpine increase the brain acetylcholine and the an ic o- 
linergic drugs such as atropine cause a reductionists 

choline content of the brain. All the C , .• 

nicotine decrease the acetylchoHne conten^ »^ jne con . 

nesterase inhibitors like esenne increa , , .. 

tent of the brain. The drug * ^EEOwTves, and those which 

p— eeg 

waves. 
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Acetylcholine receptors 

Pharmacologists have recognized two types of cholinergic 
receptors viz. nicotinic and muscarinic cholinergic receptors. 
The former may be stimulated by the direct application of 
acetylcholine or nicotine, and this activity is not blocked by 
atropine. Various viscera supplied by parasympathetic nerves 
possess muscarinic cholinergic receptors. They can be stimu¬ 
lated by acetylcholine or muscarine, but not by nicotine. This 
activity is antagonized by atropine which is a specific musca¬ 
rinic blocker. The autonomic ganglia and cortical and subcor¬ 
tical regions of the brain contain mostly the muscarinic 
receptors. The acetylcholine binding properties of the receptor 
are similar to those of acetylcholinesterases. 

In Myasthenia gravis, which is characterized by severe 
muscle weakness of the body, there occurs a low content of 
acetylcholine receptors in the affected muscles, which in due 
course would lead to low acetylcholine release at the nerve 
endings. This condition can be relieved by giving synthetic 
cholinergic preparations like prostigmine (Fig. 6). In all the 
stressful situations as will be discussed later, the liberation of 
MYASTHENIA GRAVIS 
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acetylcholine is increased from the cerebral cortex which in 
turn circulates in the whole body to excite its metabolic activi¬ 
ties. In that respect one can say that acetylcholine is the initia¬ 
tor of all the changes that take place in the stressful situations. 


Catecholamines 

During the last two decades a rapid increase in our under¬ 
standing of catecholamines has taken place and it is difficult to 
touch upon all these aspects in this short review. Therefore, 
those who want to know more about these important biogenic 
amines, may refer to the original papers of Julius Axelrod, and 
Von Euler. There are three important catecholamines in our 
body and they are noradrenaline, adrenaline and dopamine. 
Noradrenaline is primarily localized in the sympathetic nerns 
of the peripheral organs and tissues and rn some ncrvelr “ ts 
the brain These noradrenergic nerve tracts originate rn the 
brain stem and branch off to the h^othalamus h.pPOcampus 
cerebral cortex and cerebellum. The admnahnc 
mainly in the adrenal medulla. It rs from hereThm rt rsreleased 

through stimulatiorS 

Somre ttSdies send off their axons into parts 

of the hypothalamus. precursor of 

Dopamine was once hou ^ that it has its own 

noradrenaline but now it h b ^ ^ tracts in the brain . 
function. It is localized ma ^^ nigra in the m idbrain 
Its cell bodies originate in th b formation 8 of melanin (black) 
where it also contributes to * the lateral hypothalamus 

-— of the 

Recent studies with 

that the catecholamine seer g term inals. The catecho- 

long axon, and highly brance ^ present in their nerve 

lamines are stored in ^ n dulla the adrenaline is stored in the 
terminals. In the adrenal me 
chromaffin granules. 
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DISPOSITION OF NORADRENALINE, (NA) RELEASED FROM 
SYMPATHETIC NERVE ENDING 



LIVER KIDNEY 

♦ 4 

EXCRETED EXCRETED 
THROUGH THROUGH 
BILE URINE 

Fig. 7. Shows the mechanism of synthesis of noradrenaline in the sympa¬ 
thetic ganglia, its release and reuptake and also the method of degradation in 
the target cell. Such degraded products are ultimatly excreted through 
kidneys and liver. 

Catecholamine synthetization consists of the following 
steps: The aminoacid tyrosine is converted into DOPA by the 
enzyme tyrosine hydroxylase. Dopa is changed into dopamine 
by the enzyme Dopa decarboxylase. Dopamine is converted 
into noradrenaline with the help of the enzyme dopamine-B- 
hydroxylase (DBH). The noradrenaline is changed into adren¬ 
aline in the adrenal medulla with the help of the enzyme, 
Phenylethanolamine-N-Methyl Transferase. All these 
enzymes are present in the sympathetic nerve terminals and 
also in the adrenal medulla. These catecholamines act as 
neuro-humors at the synaptic junctions and produce quick 
changes in the post-synaptic cells by acting through their recep¬ 
tor 8 ' Further, adrenaline and noradrenaline secreted by the 
a renal medulla circulate in the blood and produce changes in 
the distant target organs in the same way. 

The catecholamines are degraded by four mechanisms: (1) 
O-Methylation by catechol-O-Methyl Transferase, (2) Deami¬ 
nation by Monoamine oxidase, (3) Absorption into the blood 
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stream through capillaries leading to metabolic degradation in 
liver and kidneys, and (4) Re-uptake into the nerve terminals 
(Fig. 7). 

The catecholamine levels in the blood are constantly chang¬ 
ing as they are being continuously synthetized, released and 
metabolized in various organs and tissues. However, through 
various regulatory mechanisms they normally remain within 
permissible limits. One of the important regulatory systems is 
the rate limiting enzyme—Tyrosine Hydroxylase whose excess 
production is prevented by the presence of adequate amount of 
catecholamines. When the level of catecholamine falls the 
activity of the tyrosine hydroxylase increases. This leads to 
more production of Dopa, Dopamine and noradrenaline. In 
addition, a few other mechanisms which play a minor role in 
the regulation of catecholamines are: (1) Inhibitory role of 
adrenergic receptors located presynaptically and (2) Forma 
tion of Dopamine-B-Hydroxylase in the sympathetic nerves 

and adrenal gland. . , 

In addition, the conversion of noradrenaline into adr ® n ^‘ 
line is closely controlled by the adrenocorticoids secreted by 
the adrenal cortex. These corticoids controlf®™***" 1 ® f 
adrenaline by regulating the formation of PNMT. If ^® p ^ r ' 
sectomy is done, PNMT falls in the adrenal ™ d “" a and ' 
be restored to normal either by injecting ACTH or by giving 
Dexamethasone. All these findings indicate that c°nyerston of 
noradrenaline into adrenaline is controlled by the glucocont- 
coids secretion from the adrenal cortex perfusing thea 

injecting ACTH. 

CATECHOLAMINES IN HYPOTHALAMUS 

It has been well established that catecholamine containing 

It has been we “ terminals exist in various regions of 
cell bodies and ner n eminence. Here the maxi- 

anterior hypothalamus and d Norad renergic fibres are 

mum quantity of Dopaminergic ana .inof 
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found in the neighbourhood of median eminence indicating 
that these amines play an important role in this part of the 
hypothalamus. The ventromedial aspect of the hypothalamus 
contains the least amount of noradrenergic fibres. In addition to 
the above, the pineal gland which secretes the hormone “Mela¬ 
tonin” is heavily innervated by noradrenergic nerve terminals 
whose cell bodies are located in the superior cervical ganglion. 
It is through these noradrenergic nerve fibres that the body 
tries to regulate the synthesis and release of Melatonin which in 
turn influences the reproductive cycle of the animals. 

METHOD OF ESTIMATION 

Bioassay procedure still remains one of the most sensitive 
methods for the estimation of adrenaline and noradrenaline in 
the tissue extracts and biological fluids. However, the main 
disadvantage of this method is the lack of specificity. Because 
of this, the method is gradually being replaced by the chemical 
ones. 

The development of sensitive fluorometric techniques has 
been the major factor in the rapid advancement of knowledge 
in the field of catecholamines. There are at present two well 
established chemical procedures for the estimation of catecho¬ 
lamines after their conversion into fluorescent derivatives, the 
ethylene diamine condensation method and trihydroxyindole 
method. For further details readers are requested to refer to 
original papers of the authors. Suffice it to say here that these 
techniques have greatly facilitated the studies of catecholam¬ 
ines in the body tissues and fluids. In addition, recently few 
methods have also been described in which Gas Chromatogra¬ 
phic techniques and Radio-Isotopic methods have been used. 

In recent years, Hillarp and Falck have developed a histo- 
chemical fluorescent technique to demonstrate the presence of 
catecholamines in adrenergic nerve endings and other tissues. 
This method is essentially based on conversion of catecholam¬ 
ines and their respective aminoacids to highly fluorescent 
derivatives in the presence of relatively dry formaldehyde 
vapor at 66 to 80° C. By this procedure it is now possible to 
ocalize catecholamines and their precursors within the histo- 
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logically recognizable microscopic structure when examined 
under the fluorescent microscope. The use of this fluorescent 
histo-chemical technique in the study of central nervous sys¬ 
tem has revealed the entire catecholaminergic neural pathway 
and its cell bodies and also has enabled us to map out the 
extensive monoaminergic pathways in the brain. Further, by 
using various monoamine inhibitors we can also assess the 
action of these drugs on different parts of the brain. It seems 
that the entire catecholamines in the brain are contained 
within the enlargement of nerve terminals instead of cell bodies 
-or their axons. Therefore, it seems that these amines which are 
nresent in the presynaptic nerve terminals are mainly involved 
f„ X borage .Vase, reuptalce and quant,>a,,ve 

distribution of catecholamine in various parts of the body 
depends upon the amount of sympathetic nerve terminals 
present in each organ. They are present ini larger quantity in the 

cardiovascular system, spleen and vas defere " s - * h 

noradrenaline is present in a large quantity in the hyP oth 
lamic region while dopamine is present in a large quantity i 
the substantia nigra and caudate nucleus. 

EFFECT OF DRUGS 

It was at first observed that reserpine which is a potent 
hypotensive and 

brain catecholamine On the ot ^ the catecho _ 

monoamine oxidase inh ^ depressed bra ins. 

lamine content oi the ora diaze n a m and its derivatives 

Thus, all the tranquillixorss » ^ especially of the hypo- 

reduced the catecholam ^ hand> various psychomo tor 
thalamic region. On th and other similar drugs 

stimulants such as amphe ’ b ra in. From these 

increase the catecholamine content of the bnj^ ^ 

findings of drug actions organs during stress and 

catecholamines act or..hep«V*j£«ole .„ the strcssful 
strain, they may also pi y & .Thus, now it is being 
situation of the central ner • is ass0 ciated with defi- 

established that behavioural depression 
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ciency of catecholamines (usually noradrenaline) at various 
functionally important nerve centres. On the other hand, it is 
markedly increased in stressful and psychically excited situa¬ 
tions. It has also been ascertained that by the use of drugs 
mentioned earlier these abnormal situations can be reversed 
towards normalcy. However, there is a great scope for further 
elaboration of all these actions of catecholamines in the brain. 

CATECHOLAMINE RECEPTORS 

There are two types of receptors for catecholamines in the 
peripheral system—alpha receptors and beta receptors. These 
receptors are pharmacologically defined by their ability to 
block these receptors by two classes of drugs. The most com¬ 
monly used alpha blockers are phenoxybenzamine, the ergot 
alkaloids and phentolamine. The most widely used beta 
blocker is propranalol. Both types of receptors are stimulated 
by the catecholamines themselves and by the sympathomi¬ 
metic drugs to different extent, whereas the blocking agents 
generally affect one type of receptor exclusively. These recep¬ 
tors can be recognized by the pharmacological means only and 
their biochemical characteristics are not yet clear. Further, it is 
also now realized that the brain catecholamines do not exactly 
follow the receptor mechanisms found in the peripheral 
organs. 

In addition to these blocking agents, one should .also know 
two important drugs which modulate catecholamines in the 
body viz. L-dopa and 6-Hydroxy dopamine. L-dopa is partic¬ 
ularly effective in alleviating the symptoms of Parkinson’s 
disease. In this disease there is loss of catecholaminergic neu¬ 
rons which originate in the substantia nigra in the midbrain.. 

ese neurons use dopamine as their neurohumors. In such 
cases with deficienty of dopamine the drug L-dopa increases 
t e activity of these neurons in the substantia nigra and alle- 
vmtes many of the symptoms of Parkinsonism. 

he injection of 6-Hydroxy dopamine into the body causes 
se ective destruction of catecholamine containing neurons, 
thus, causing chemical sympathectomy. This drug does not 
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cross the blood brain barrier and hence it is injected locally 
into the brain to destroy selectively the catecholamine produc¬ 
ing neurons. These are some of the properties of catecholam¬ 
ines, a detailed knowledge of which is essential to the study of 
stress disorders. 


QUANTITATION of stress by catecholamine analysis 

It is now well established that there exists a good correla¬ 
tion between various kinds of physical and mental stresses and 
the activity of the sympatho-adrenal system. In general, it may 
be stated that release of adrenaline from the adrenal medulla is 
the most common response to various stressful situations 
which involves certain degree of emotional disturbance. The 
activation of noradrenergic system in the sympathetic nerve 
endings usually occurs mostly after physical stimuli causing 
increased blood pressure. This can be measured by estimating 
these catecholamines in blood or urine. However, it has been 
observed by many that the determination of plasma catecho¬ 
lamine may not be the sole representative of the sympatho¬ 
adrenal system of the body since it may alter even on slight 
physical or mental disturbance. Hence, estimation of urinary 
excretion of adrenaline and noradrenaline has been found to 
be a more reliable indication of the status of sympatho a rena 
system. Even urinary excretion of VMA, a meta o ite o 
catecholamine may not be the real indication of stress since it 
does not differentiate adrenaline or noradrenaline m the urme 
As already stated, noradrenaline release is ^affected by 
emotional stimuli than adrenaline. However, m ar . 

of noradrenaline occurs when stress is g *y en ° adrenaline 
the form of excessive cooling or heating. Normally, adrenaline 

excretion in the urine comes to about ° It ■ j 0 

minute and that of —ah| 

known that various condl ^ 10 " S ° ion of adrenaline with rela¬ 
ted by markedly increased exc noradr enaline. Such an 
tively moderate mere* quant itatively the degree 

investigation can enable us to J renaline excretion in the 

of stress by knowing the amoun 
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urine. In all cases of physical stress involving bodily discom¬ 
forts, such as exposure to heat, cold, pain and bodily distress, it 
is the noradrenaline that is increased in the urine and its 
severity can also be quantitatively assessed by the degree of 
incease in the noradrenaline excretion. All these problems will 
be discussed again along with the problems of different types 
of stressful situations. 

Histamine 

There was some doubt whether histamine could be called 
neurohumor, though it is found in significant concentraton in 
the brain and in other nerve tracts. It is produced from histi¬ 
dine by a specific enzyme histidine decarboxylase which is 
pesent in the brain in abundance and is metabolized into 
imidazoleacetaldehyde by the enzyme histaminase. However, 
the doubt has now been dispelled as a result of extensive work 
of several workers in the field. It is found in abundance in the 
hypothalamus-hypophyseal region and in moderate quantity 
in midbrain and least in the cerebral cortex. It is suggested that 
apart from its own action it also potentiates the action of 
acetylcholine and in higher quantity it may inhibit the synaptic 
transmission of acetylcholine. In all other parts of the body the 
main source of histamine is the granules present in mast cells. 
However, such mast cells are absent in the central nervous 
system and hence the source of CNS histamine must be some 
other cellular component. Such subcellular distribution of 
brain histamines is consistent with the hypothesis that it is 
contained in the nerve endings. It is also interesting to note that 
the general distribution of histamine in the brain is quite like 
that of other biogenic amines such as noradrenaline and 5- 
Hydroxy-tryptamine. 

Histamine is formed from histidine with the help of histi¬ 
dine dicarboxylase and then it can be converted into methyl 
histamine and methylimidazole acetic acid. The methylating 
enzyme required for this purpose is the imidazole-N-methyl 
transferase, an enzyme which can be isolated from the brain. 
Histamine metabolism can be influenced by various drugs. For 
example, reserpine reduces the concentration of histamine in 
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histaminase and hismamine in different age groups 

IN MALE 
E 

3 HISTAMINASE □ 



Fig. 8. Shows the blood histamine and histaminase levels indifferent ages. It 
should be noted that as age advances histamine and histaminase become less 
and less. 


the hypothalamus and thalamus just as it reduces the concen¬ 
tration of other amines. Tremorine also ^creases bram lus- 
tamine. Chloropromazine which inhlblts Y u 

transferase increases the histamine concenr . > 

these findings do not the func i ^ ^ ^ 

in the central nervous system. H > , . histamine bv 

ciation with the catecholamines, one can^s y Q f catgch- 

its vasodilating eff ® ct ^J e ^° d ^ a Actioning as a safety 
olamines. Thus, hirtaaunc mb V excessive of prolonged 

measure, which would prev especially of norad- 

vasoconstrictive action of cate . may be said that histamine 
renaline in the brain. In this way, an y efficient microc ircula- 
takes an active part in main ® tsofthebo dy. Normally 
tion in the brain as it (Fig. 8). Patho- 

U takes active part in growth^andr £ (Rfr 9) . 

logically it is increased in all & 
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HISTAMINASE AND HISTAMINE IN PATIENTS OF TROPICat 
PULMONARY EOSINOPHILIA AL 
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EOSINOPHIL EOSINOPHIL 

Fig. 9. Shows high histamine level in pulmonary eosinophilia. It also 
increases in all allergic conditions. 

Serotonin (5-Hydroxytryptamine): 

Serotonin occurs widely in nature. It is found in many 
types of fruits such as bananas and pineapples in large quan¬ 
tity. In mammals, the highest concentration of this material 
occurs in the pineal gland and in the enterochromaffin cells of 
the intestinal tract. In human beings, it is estimated that about 
90% of Serotonin occurs in gastrointestinal tract; about 8 per 
cent in platelets and only 2% within the central nervous system. 
Its synthesis occurs in various parts of the body by absorption 
o dietary tryptophan from plasma. Thereafter, in the presence 
c ^ r ^P^°P^ an hydroxylase this aminoacid is converted into 
- ydroxytryptophan (5-HTP). This reaction can be blocked 
by p-chlorophenylalanine. After the synthesis of 5-HTP it is 
immediately decarboxylated to serotonin by the enzyme 
decarboxylases. Once serotonin is formed it may remain dep- 
osi e at the place of synthesis or it may be catabolized by its 
eamination by the enzyme monoamine oxidase to ultimately 
° rm 5-Hydroxyindoleacetic acid (5-HIAA). In general, the 
te of formation of serotonin is controlled by its rate limiting 
enzyme tryptophan hydroxylase. 
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In the brain, the histochemical and fluorescent microscopy 
showed that almost all the serotonin containing cell bodies are 
found in the group of neurons known as Raphe nuclei lying in 
the mid portion of the Pons and upper part of the brain stem 
from where nerve fibres radiate to the forebrain above and the 
spinal cord below. 

PHYSIOLOGICAL ROLE 

The main function of serotonin in the brain consist in the 
regulation of (1) sleep, (2) perception and (3) temperature. 

(1) It is now well established that 5HT in the brain is 
intimately related to the mechanism of sleep (Fig. 10). Thus, by 
electrical ablation of the Raphe nuclei which act as depository 
of cell bodies of serotoninergic neurons, or by pretreatment 
with p-chlorophenylalanine one can induce a marked reduc¬ 
tion in sleep. It hhs also been observed that relative loss of sleep 
time appears proportional to the extent of serotonin loss. On 
the other hand, an intraventricular injection of serotonin or 
parenteral administration of 5-HT causes increase in sleeping 
time However, acetylcholine and catecholamines may also 
play some role in modulating the sleep mechanism through 
Raphe nuclei. 

DIURNAL VARIATION OF PLASMA AND BRAIN 5-HT IN RATS 
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In addition, serotonin injection into the ventricles causes 
profound rise of body temperature. However, if the serotonin 
content of brain is depleted, this elevation of body temperature 
does not take place. It does not automatically cause 
hypothermia. 

The sensory perception mechanism is also disturbed if the 
serotonin content of brain is reduced by drugs. Thus, following 
the reduction of serotonin content of Raphe nuclei, animals 
exhibit decreased motor activity, decreased emotional reactiv¬ 
ity ^ttid increased sensitivity to painful stimuli. 

Method of Assay 

Serotonin in the tissue extracts and biological fluids 
including plasma is best estimated by spectrophotofluorome- 
try. This is a very sensitive technique. Fluorescence micros¬ 
copy can also be adopted to detect 5-HT in histological 
preparations. By this one can visualize serotonin containing 
neurons in the Raphe nuclei present in the pons and brain 
stem. 

PINEAL GLAND 

Pineal is a very small gland in the brain, dorsal to the 
thalamus. It is innervated only by sympathetic nerves from 
superior cervical ganglion. The Pineal gland contains the high¬ 
est concentration of serotonin among all the tissues of the body 
and in rats, pineal serotonin is 200 times more than that seen in 
the brain. In this gland serotonin is further converted by 
acetylation and methyl transfer into melatonin. The activity of 
melatonin synthesis seems to be controlled by the sympathetic 
nervous system and the light-dark cycle. Increased sympa¬ 
thetic activity or light increases the concentration of 5-HT, but 
decreases that of melatonin. The denervation or darkness 
suppresses this activity. Similarly, the activities of both acety- 
ating and methylating enzymes are increased by darkness and 
rapidly decreased by light. Cyclic AMP stimulates the overall 
rate o 5-HT and melatonin synthesis. Sympathetic stimula¬ 
tion produces a similar reaction possibly mediated through 
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adenyl cyclase of adrenal gland. Skin colour is controlled by 
the pituitary melanocyte stimulating hormone (MSH) and 
melatonin. In many other species, it is also important in sexual 
development as it suppresses the formation of female gonads 
and the size of seminal vesicles. It is related to the development 
of oestrus cycle in animals. However, its definite role in the 
reproductive physiology needs further study. 


Gamma-aminobutyric Acid (GABA) 

The first report about the presence of GABA in the central 
nervous system was made in 1950. A number of investigations 
have now established that it is an inhibitory transmitter in 
vertebrate central nervous system (CNS). It ts formed to a 
a^extent if not entirely, from L-Glutamic add. Its conver¬ 
sion into GAB A is catalyzed by L-glutamic “<|. deca ^ oxy “ e 
GAOt an enzyme present only in mammalian CNS.-It ts 

(GAD), y ~ r 1 ara transaminase present in those 

degraded by the enzyme GABA transamu ^ 

rV ihc c r 

meTaboUsm'oT the carbohydrates in the central nervous 
system. . f /-iABA has been studied 

The neurotransmittmg action^^G^B regarding 

extensively. At present, t n harmacological activity of 

the production, storage an' , s an inhibitory transmit- 
GABA which demonstrates its r cerebral 

ter. However, inhibitory pathway 

cortex has not yet been clear y §e of ga ba from the 

lished that there is a spontaneo the deeply seated nuclei of 
surface of the brain OABAisalso 

the brain such as amygdala, Purk i n j e cells in the cerebel- 
known to be concentrate m various subcortical nuclei 

lum which have inhibitory e ventricle. Various investi- 

of the cerebellum adjacent |° j^^gthesis that GABA is an 
gations, appear to suppor pother, there seems to be no 
inhibitory transmitter (rig- ■ . f or t he rapid destruc- 

pharmacologically sensitive m ^ mechanism for the 

tion of GABA similar to c there is no definite 

destruction of acetylcholine. Similar y. 
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GABA CONTENT OF BRAIN 



marked rise of GABA in the rat bra;i, a,1 k‘ C iv 0alC e * ectr ' c sfloc k there was a 
brain acetylcholine. n whlch IS J ust opposite to the action of 

However ‘°. ' ndicate l hoW the action of GABA is terminated. 
E » se , ems 'hft some uptake mechanism works in the 

develonment^f 11 ^ ° ABA and termm atingits action. Thus, the 

in7.tr 7 n ' W technique which could he| p in assess- 

h GA r BA in V ‘ m would ^atly add to a better 

central net?.. f 7 func,10naI importance of GABA in the 
ircnirai nervous system. 

involuntary to n S ^'* 10rea t i lere occurs continuous extensive 
GABaZLZITT 3101,8 With low concentration of 
caudate nucleus Th^ ™ ni8ra ’ P uta men, globus pallidus and 
»?yme GAD and * " . aS f° Ciated with the da fi<=7ncy of the 
containing^ i„ th 7 3 e y t ‘7 ,Ca l! de 8 enerati “n “f the GABA 
diseases with inve nt ^ also su *« ests ‘hat in all the 
might ?e n aZ ? ^ m ° Vements °r convulsions GABA 

furtottSr ,mPOrtant r0le ' H ° WeVer - thia needs 
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GLYCINE 

Quite a number of observations tend to suggest that the 
amino-acid glycine may play the role of inhibitory transmitter 
in the mammalian spinal cord. These indications are based on 
the fact that this amino-acid is found in relatively high concen¬ 
tration in the spinal cord as compared to other amino-acids. 
Further, glycine is found concentrated more in the spinal grey 
matter, especially in the ventral horn, than in the white matter 
suggesting that it may be associated with inhibitory interneu¬ 
rons However, glycine is quite ineffective as an inhibitor of 
cerebral cortex, unlike GABA which acts as an inhibitory 
agent both for cortex and spinal cord. The uptake of glycme 
may be related to sodium, through which its action is possibly 
terminated. However, the mechanism of its release and its 
pathway is still not very clearly known. Strychnine is known to 
block the action of glycine. Thus, strychnine 
sant by blocking the post-synaptic membrane of the inhib y 
neurons leading to incoordination of motor activity. 

GLUTAMIC ACID AND ASPARTIC ACID 

., , _ cr ,ortir acid stimulate the central ner- 

Glutamic acid and aspartic aciu Mimui 

vous system and are foU " d ^ 

difficult to say at present wh Howeve r when the CNS is 
ters in the central nerv0 ^ S $Y ss oUtpoU ring of these amino- 
stimulated there occurs an they are put out by 

acids. Whether they come ^ b ^ d dfflOT Jto ascertain. In 

the neurons of the cerebral c • of the int erneurons, 

the spinal cord, these act ry nerve endings at the 

motor neurons and a ( s0 of Bot h glutamate and aspartate 
dorsal region of the spinal c • . of neura l tissue and 

are common intermediary ^ ts of the CNS. These 

hence, they can become aval t0 these amino-acids 

findings tend to suggest t a ^ t0 these age nts 

represents a nonspecific act y iUer funct ion. However, 
and is not indicative of [ agents in the synaptic trans- 
they may serve as final ex y ted indic ate that glutamic 
mission. The studies so fa 
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and aspartic acids function as excitory agents and cad* 
glycine act as inhibitory agents. anc * 

PROSTAGLANDINS 

Prostaglandin is an active acidic lipid with a specific nmn 
erty of stimulating or depressing the smooth muscles. There 
are a number of naturally occurring prostaglandins, but two of 
A h .^ Vlz _ P ro staglandin E and prostaglandin F are important 
A though, it is known that they have many roles to play in the 
body, here we will discuss only the neurohumoral role of 
pro^landms. The stimulation of the splanchnic nerve 
dogs and cats causes an output of large amount of prostaglan¬ 
din E . However, .f the organism is pretreated with alpha 

thaTpCT miehTh reSP ° nSeS ^ abolished - This indicates 
g e avmg a modulatory antagonistic action 

R 0 S TAG LAND1N-^KE ACTWTY m^ESSENTUL HYPERTEN- 
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on the catecholamines (Fig. 12). In addition, it was found that 
, h PGE and PGF series of prostaglandins are found in the 
Antral nervous system and exhibit a series of actions. How- 
fve therl is no. enough evidence ,o indicate definitely .ha 
thpv act as neurohumors of the central nervous system. There 
s some indirect evidence to support the view that prostaglan¬ 
dins may be playing a role in the transmission process in th 

CNS. 

(a) PGE appears to be concentrated in sufficient quan¬ 
tity in the synaptosome fractions of the brain. 

(b) They are the natural constituents and are s^thetiMd 
and released on direct or indirect stimulation of the 

(c) When administered intraventricularly they produce 
gross physiological changes. 

A number of pharmacologic* stimulants conduce 
release of prostaglandins Qnes They are released 

toxin and strychn^ cortex and the release can be 

from the surface of th . t i on of the cortex. Such a 

increased by direct or in ire ^ increased if different nerves 
release fromithe cortex w ^ & con$iderable am0 unt of evi- 
are stimulated. Thus, ostag iandin in the central ner- 

dence to indicate the ro P role in di ff er ent areas of the 
vous system. However, th 
brain needs further study. 

It is now well “ tabl f'^" are mediated through cyclic 
actions of many of the ho L. adr enaline stimulates glycoge- 
AMP present in the cells. 1 ’ fet cells and release of many 

nolysis in the muscles, ipo e i a nds. All this appears to be 

of the hormones from end« n neg p(F . g ^ ltispossiblethat 

under the control of the cy A ^ be ac , ing on the brain 

hormones and neurohumors (abunda nc,, m the 

through the cyclic AM P * h „ tissu es, the brain has the 

brain. In fact, of all the mam 
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(First Messenger) * 



CELL MEMBRANE 


(3 - 5) Cyclic A M P. (Second Messenger) 
ACTION OF ADRENALINE 

i 

GLYCOGENOLYSIS 
UPOLYSIS etc 

F-ig. 13. Mechanism of action of cyclic AMP on .h. ,, 

hormone at first acts on the receptor which sfim,?£, f membrane. The 
present in the cell membrane to reduce AT ^. Ula ‘“, ad y n y lc y. c Iaseenzyme 
liberate energy for hormonal action tike lipcdysls'etc. AMP a " d 
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highest concentration of the enzyme adenyl cyclase which 
catalyzes the synthesis of cyclic AMP and the phosphodieste¬ 
rase which hydrolyzes the cyclic AMP. Caffine and Theophyl¬ 
line stimulate central nervous system inhibiting 
phosphodiesterase which leads to increase in the concentra¬ 
tion of cyclic AMP. From all these evidences one can say that 
cyclic AMP plays an important role in modulating the action 
of different neurohumors at the cellular and molecular level 
and hence one should know the details of its action in relation 
to different neurohumors already described. Recently, in cer¬ 
tain clinical conditions, such as in bronchial asthma, it was 
found much decreased whereas in other conditions, such as 
thyrotoxicosis, it was found much increased (Fig. 14). From 
these observtions one can say that cyclic AMP also plays an 
important role in mediating the activities of all the neurohum¬ 
ors in health as well as disease. 


CHAPTER 4 
Neurohumoral Response to Stress 

Visceral Sensation 

Broadly there are five types of sense qualities in the external 
environment which are perceived by the five sense-organs 
located in the body. The sensory receptors involved therein are 
called exteroceptors. Some receptors are imbedded in the 
internal organs, such as all the viscera, endocrine glands and 
blood vessels These are called interoceptors which have three 

enHlnoc^Vkf • P en P^ era ^ division containing sensitive nerve 
k (b) . m * ermedia,e di «sion or conducting pathways 

nucleiTn theT**^V'T*’ and (C) central division consisting of 
sulaieH C0rtex - The interoceptors-are either cap- 

SpaMe ofreT ated ' They arC highly s P eciali “d and are 
o t i aC " 8 t0 SpeClfic raecha "io a l. thermal, osmotic 
P ,T P “ y - Ch '">o-t^Ptors readily respond 
of chemical r C 1 Chang ? s ' ln thc P ro cess of transformation 
mteased frl at ‘°" • int0 nerve im P ulsa . acetylcholine 
p r ^ d if im "' !n ' e endmgS P 1 ^ 5 a " important role. The 

bSco“ex ,„ n r? Pt0rS r ‘ he b ‘° 0d vessels enabl “ the cere- 
each orean Th 8 U ,u tC a " d mam,am adequate blood supply to 
hecerXal^ex^^ he f ma ' n f unc ti 0 n°nnterocep,orsistokeep 
suppS bv it Ahh Tt d ab ° Ut the act ivities of the organs 

X “at Sed "nr" “ T" ' hr °“ gh - 

***> antrum,^bocarca^region'^and 
formed by carotidVnTand aorficarehThe 3 ^f 0 " * PCr ; 

mteroccptors is to remiiat,. * . The main funct ion of 

urine formation and all 0thfr?mo 0 nom lrCUlatiOn ’ respiration ’ 

omer autonomic processes. The func- 
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,.„ n - of these interoceptors can be modified either by the 
various stimulating agents at the visceral level or by the excita- 
Uon or inhibition of the cerebral cortical centres. As already 
t 0 " in the intermediate division of the visceral sensory 
stated, impulses travel along autonomic nerves, 

nerves, as well as spinal nerves. In thrs 

Th 1 'Pathways 

tion, hypothalamus;and thalamusiMU ^ e$pc . 

cortex. In the cerebra c rb :. a i and other adjacent areas. 

cially by the limbic, premotor b responsible for receiving 

In this way, the centr P * cerebra i cortex, espe- 
visceral sensations are sea , an d accura te analysis of 

cially in the anterior part J cortica i cen tres (Fig. 

stimuli is done in ass °<^ 

,5). In case “ f P"“'““ 8 t he cerebral cortex from 

from interoceptive a PP^[ through hypothalamus and 

where the efferent impu . changes in the functioning 
limbic system and produce ’SUu. system. In this 

of these organs through auto evi(Jent that , he cere- 

connection Kurtsin sta ® ' influenC ed by the nervous impulses 
bral cortex is also grea y viscera> vessels and endocrine 
arising in the receptors ^ cere bral cortex via the nerv ^ 
glands. These impulses rn j ng autonomic activity wit 

Ld provide nerve^"^Trformance of the m.erna 
information regarding ate “n ^ compare() wtb the one 

structures. The ^^^^eived from the external environ- 

which the cerebral centres . a nd detailed analysis of 

♦ nniv after a most complicate ^ response is 

both these trees of ^^'^I the-bsecuen.perfor- 

produced which de * er ®“““ from which information was 

mance of the internal or f bchaviou rofthebodyasawho e . 

mceived but also the g=neran>' ha e a need for complete 
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which ultimately stimulate the cerebral cortex to produce the 
necessary changes in the internal organs. However, it is not 
always realized by the clinician that any changes in the internal 
organs such as gastritis transmitted through interoceptors will 
also lead to disturbance in the higher nervous activity. Thus, it 
has been realized recently, that neurosis or psychosis can be 
caused by the presence of such disturbance in any one of the 
affected viscera. Further, occurrence of neurosis as a result of 
some disturbance in the cerebral cortex can also cause secon¬ 
dary visceral changes leading to a vicious circle. This has been 
confirmed by the experimental studies, whereby pathological 
changes in the internal organs were found to be accompanied 
by neurotic changes in higher nervous activity. The i J] e chanism 
by which such a change happens was not known till_mtens ve 

the cerebral cortex. Th ba nces of autonomic activity 

vous activity followed by caused by external envi- 

differed very Htt.e from, he upon the 

ornmental stress. In bo ’ , cor tical and subcortical 

amount and degree of invo ve Prolonged disturban- 

structures rather than the type or gastric 

ces in an organ such “ s “X e iecttaf changes in the hypo- 
ulcer induce functional o .. bi areas which may pro- 

thalamus, reticular forma.ton ^ ^ ^ ^ 

duce changes not only 1 chronic hepatitis which can be 
neighbouring organs, sue one can fully realize that 

associated with gastric ulce ;- e ’ ic stress disorders not only 

for the development of psyc f ac tors operate on these 

the external enviornmen a . j enviormental changesin 

patients, but sometimes t e 1 j nt he cerebral cortex which 

any organ can also initiate c . tbat an( j other neighbour- 
may in turn produce distru . Qnal changes in both these 

ing organs by develop 10 ^ ba sis of experimental studies 

Viscero-Cortical centres. these disturbances ultimately 

of Kurtsin one can say that when tn 
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settle down in an organ, one can hardly find out any change i n 
the manifestation of these disorders. Hence, while considering 
the pathogenesis and pathology of stress disorder one should 
take into account all these factors before finalizing the manage¬ 
ment of these disordes. 


DEVELOPMENT OF PSYCHOGENIC STRESS 

Now, one would like to question as to how an extremely 
powerful stimulus either auditory or visual can produce patho¬ 
logical reaction and what the initial features of the same are 
Why the same type of stress produces different diseases in 
different people and why it manifests quickly in some after 
stress, whereas in others there is a long latent period before the 
disease manifests itself? In man, psychic trauma caused by 
emotional disturbances resulting from spoken or written word 
is the most common stressful situation. The effect of such 
psychic trauma can be greater than that of any type of physical 
trauma. Thus, a common stress disease like hypertension can 
e caused as a result of repeated minor mental trauma occur¬ 
ring m everyday life. Although, we now know that such dis¬ 
eases are caused by mental stress, we do not know exactly how 
e disease actually develops and what are the changes that 
occur in the body before the features of a particular disease 
h appea u rance - 11 is known, that, most of the 
sL etr f aSe n SU *! PCptiC UlCCr ’ h yP erte nsion, thyrotoxico- 
nervl 7 by S ° me type of mental trauma and 

the hltoriT m t by emotional disturbances. In some, 
othe 't ^ su e ps ych lc trauma is easy to trace, whereas in 

attach S bC d,fflCUlt Since man y a time the patients do not 
factor for , imp ° rtance t0 l h e mental strain as a causative 
weTknown fl7 t h S ?, Uent developm ent of the disease. It is a 
War II the incid P * *7"°® a ° d lmmed iately after the World 
enormousl? e . P 11 ^ ulc er and hypertension increased 
caseTn^ m affected a ™s. Same is the 
the people living in* f °° dSa ° d eart hquakes. However, all 

and only a certain n7 areaS d *r n0t deve *°P stress disorders 

only a certain percentage of them got the effects. 
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It is now clinically observed that variation in the develop¬ 
ment of such stress diseases depends upon specific physical and 
mental constitution. Thus, persons of ectomorphic type of 
physical constitution and cerebrotonic type of mental constitu¬ 
tion are more liable to develop stress diseases than others. 
However, these stress diseases can also occur in persons of 
mesomorphic and endomorphic constitution with somato- 
tonic and viscerotonic types of psychic constitution provided 
the degree of stressful situation is strong and exists for a 
prolonged period. Thus, mental trauma in a person with sensi¬ 
tive nervous system for a shorter or longer period is the root 
cause of all stress disorders. In addition, the nature of a mental 
trauma and the circumstances under which it is produced may 
also influence the nature, course and severity of these dis¬ 
orders There is evidence to support the idea that usually 
situations causing excessive mental conflict are likely to cause 
cardiovascular diseases. Similarly, psychological maladjust¬ 
ment in food intake may cause peptic ulcer, and sexualmia a - 
justment may lead to one of the endocrine diseases like 

thyrotoxicosis, amenorrhoea etc. ti t „ 

It is interesting to note that many a ime 
suddenly get the disease after psychic trauma 
treatment quickly return to normal, 

disease after a prolonged ex P 0S " e f ‘° * period . All these 
do not regain them normal^ psych osomatic consti- 

pecul.ant.es appear to be due to y ^ exposed t0 
tution and also the type ot stre 

PHYSIOLOGICAL AND BIOCHEMICAL CHANCES POLLOW.NC 

STRESS U1 

We have already observed that therensa^ the 
interval between the occurren g Ven s i x months or a 

onset of the disease. Sometime due to the fact that 

year to develop the disease. I P situat ions varies from 

the capacity to adjust to sue remain adjusted to such a 
person to person. Some p pnthe i r defence mechanism 

situation for a long period and when th 
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fails, they develop the disease. Such a defence mechanis 
exists in the cells of the psychic centre of the cerebral cort^ 
and when it fails, it interferes with the basic excitation and 
inhibition mechanisms of the brain. More usually it i s the 
inhibitory mechanism which is upset by stressful situations 
leading to a continuous stimulation of centres of subcortical 
region by the cerebral cortex, especially the psychic centre of 
the frontal lobe. Such a prolonged stimulation of subcortical 
centres, i.e. those of the limbic system, hypothalamus with its 
autonomic nervous centres and reticular formation ultimately 
leads to excessive stimulation of various internal organs caus¬ 
ing a disease in any one of the susceptible organs or organ 
systems. However, before the onset of disease in any organ or 
system, there is a clear latent period when signs of anxiety 
neurosis persist for a variable period of time. During the period 
of this neurosis” several types of biochemical, physiological 
and morphological changes are seen. Bykov and his colleagues 
who had done considerable amount of work in this field, 
observed that histological changes occur not only in the size 
and shape of various structures in the neurons, but also in the 
various structura! components of synapses. Further, they also 
observed changes in the capillaries surrounding the affected 
^ f Ur ^ n , n °* the cerebral cortex but also of the organs 

attected by the various stressful stimuli. Extensive investiga¬ 
tor 8 ^ een carried out on experimental animals and 
r P nTT^ bem8S after giving re P eate d acoustic stimuli. Such 
thp hiJh acoustlcst ^ mu ji produced marked changes not only in 
the artivV nei T°^ s ac tivity of the cerebral cortex, but also in 
narv endnp S ° * e cardiovascular, respiratory, digestive, uri- 
Marked chan 06 30 0t ^ er s y stems both in men and animals. 

drate nrotin f T™ ^ 8CCn inthe metal >olism of carbohy- 
arate, protein, fat, water and salts. 

decreasecfactiv't StU f d * es . the brain tissue have indicated 
histaminase a vanous en zymes such as cholinesterases, 

=~ m ° n °- amine ° xidase - As a resu1 ^ of it, there 
^ aCCUmu,ation of acetylcholine, histamine, 

Ser ° t0nin in the various centres of brain 
causing disturbances in their activities. In addition, there 
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occurs an excess of cyclic AMP and a fall in ATP and creatine 
phosphate in the brain. From all these findings, it appears that, 
the nature and duration of anxiety neurosis preceding the 
development of stress disease depends upon the degree of 
biochemical, physiological and structural changes that occur 
in the cerebral cortex. It has been shown that soon after the 
stress exposure, there is a sudden release of acetylcholine from 
the cerebral cortex which activates all subcortical centres to 
initiate the adaptive response. This is soon followed by an 
increase in the activity of adrenergic and noradrenergic nerve 
endings in the subcortical centres especially in the hypothala¬ 
mus. Subsequently, the activity of the neuroendocrine systems 
especially of the pituitary and the adrenal glands is enhanced. 
The main substance responsible for the production of stress 
reaction is the ACTH from the pituitary and cortisol from the 
adrenal cortex. These hormones affect the whole body includ¬ 
ing the cerebral cortex and induce a number of metabolic 
alterations. 


BIOCHEMISTRY OF INITIAL RESPONSE TO NEUROSIS 

Even after having all the above discussion we have not yet 
identified the main factor that actually triggers off the change 
in the cortical and other centres. It has now been we es a 
lished from various physiological investigations an a so rom 
our own studies that psychologic stress, like any ot er^ ype o 
stress produces excitation in certain speci ic ce s o 
bral cortex as a result of liberation of acetylcholm which 
causes nervous excitation in various cortica s y n ^ ps . 

the post-ganglionic endings of cholinergic i r • . 

Normally, whenever acetylcholine is re eas ® cholinesterase 
cleft it is rapidly broken down by the enzyme chohne* erase. 

However, if the stimulus is verj1-^formation ofcholines- 

nature, there is always a decrease m j e ^ ^ excess 

terase present at the- synapses. B ive activation 

acetylcholine is not de f 7 ed .^ eb ral cortex appears to 
and liberation of acetylcholine in . g of aU the changes 

he the main triggering factor in t g 
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ACETYLCHOLINE RESPONSE TO PSYCHIC STRESS 



Fig. 16. Shows ihe response to psychic stress in the acetylcholine content of 
brain and blood in rats. Here one can see that stress causes marked reduction 
of acetylcholine in the brain coinciding with an increase in the acetylcholine 
content of blood. However, at later stages of stress both are found decreased. 

that occur after psychologic stress. This biochemical change 
causes exhaustion of the inherent excitory and inhibitory func¬ 
tions of the cerebral cortex. In case such a state is allowed to 
continue, it produces after a shorter or longer latent period, a 
neurotic condition of the cells of the cerebral cortex which 
disturbs the functional relationship between the cortical and 
subcortical brain centres. As already discussed, the cerebral 
cortex through its excitory and inhibitory functions especially 
through the latter, controls the subcortical centres. If the inhib¬ 
itory function is suspended and the subcortical centres are 
allowed to receive only excitation, the latter become hyperac¬ 
tive and produce not only marked excitation in their own 
function, but also in all linked systems such as the neuro¬ 
endocrine system, the autonomic nervous system etc. Both 
these systems would ultimately excite all the internal organs 
and also all the other tissues leading to marked changes in the 
body. 

The hypothesis regarding acetylcholine as the main initiat¬ 
ing factor in the cerebral cortex has been studied by several 
investigators. Mitchel was the first person to observe through 
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TTERN OF rbc acetylcholine level in different 
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R 8 . IT. Shows ,he 

o*her«mmo»str«. dbarden Hke Hyper- 
tension, Myocardial infarction, Thyrptox.cosis, etc. 

the Cup method that whe ^ r ^onof^choU^ 
cerebral cortex, there occurs rpnnrted that if acetylcho- 
abundance. Similarly, Kurtsinhas^p ^ ^ dosage of 2 000 
line is injected into the d windo w in the skull, one 

gamma through a previously P P^ us activities of cor tex and 

could see the changes in which persisted for 

other centres after a lapse acetylcholine is the 

some weeks. We have •*> .^"excessive quantity in 
first neurohumor which is stimuli. In this connec- 

the cortex following exposu d n0 other media¬ 

tion Kurtsin states, “Hence, acetyl^oim ^ devdopmenl of 

tor is the chemical agent w 1C . lo „y w hile it is the limbic 
neurosis and cortico-viscera p cor tical stress (emotional 
cortex that in psychic or some 0 ug p roce sses. The power 
or interoceptive) overtaxes e ur h an ces of cerebral and 
of the ‘Blow’ produces * prolonged after-effect 

visceral activity. Further, i a 17). This apparently 

lasting for weeks or even strong stimulus entering the 

contributes to the fact, t a 
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brain ‘smashes’ the complex yet fragile structures made up of 
the neurons and their circulatory system and at the same time 
‘disorganises’ the equally complex and fragile enzyme system” 
Thus, for example, the cholinesterase activity is markedly 
reduced, while ribonuclease activity is increased. From this- 
one can realize how a strong psychological stress causes chain 
reaction of responses starting from the limbic and frontal 
cortex of the brain leading to changes in the rest of the body 
systems. 

Although, it is true beyond doubt that acetylcholine is the 
main neurohumor which initiates the chain reaction, its subse¬ 
quent course of action also depends upon the intact adrenergic 
and noradrenergic nerve endings in the subcortical centres. If 
these nerve centres are blocked by chlorpromazine administra¬ 
tion, not many changes of the neurotic type can be seen in the 
rest of the body. Therefore, in order to induce chain reaction in 
all the subcortical centres and their ramifications such as auto¬ 
nomic nervous system and neuro-endocrine system, not only 
does it need intact adrenergic and noradrenergic mechanisms, 


5 

C3 



g. 18. Shows the catecholamine response in the brain and blood of rats. 
Here one can observe an increase in catecholamine content in the brain 
throughout the period of stress. However, in the blood at first there was 
re uction, then a rise followed by its normalization possibly due to the 
process of adaptation. 






Neurohumoral Response to Stress 


71 


(pig. 18) but also other neurohumors, such as serotonin, his¬ 
tamine, gamma-amino butyric acid (GABA) besides cyclic 
nucleotides. Apart from an excessive production of these 
neuro-humors, inadequacy of enzymes responsible for degrad¬ 
ing the above mentioned neurohumors can also be considered 
an important factor responsible for causing various manifesta¬ 
tions of neurosis in these subjects* Such changes in brain 
functions are always followed by alterations in the visceral 
activity which ultimately leads to the development of the dis¬ 
ease at a later stage. In every organ, first there occur functional 
changes as a result of neurocirculatory overactivity, which are 
followed by organic changes leading to the appearance of the 
disease process. 






CHAPTER 5 


Stress and Neuro-Endocrinol Changes 

Whenever there occurs a psychological or physiological 
stress, the entire psychosomatic apparatus of our body tries to 
adapt itself in order to face the external environmental chal¬ 
lenges more effectively and successfully. To explain the facts 
two theories were formerly proposed, viz. 1. Pavlov’s conditi¬ 
oned reflex theory, and 2. Selye’s Hypo-physio-adreno- 
cortical theory. But quite recently, both the theories have been 
merged and an integrated cerebrocortical hypothalamo- 
neuroendocrinal response is now supposed to explain all the 
changes that occur in a subject following any type of psychoso¬ 
matic stress. 

Historical background 

Following any physical or mental stress, there occur two 
types of reaction: specific and non-specific. The specific reac¬ 
tion is directed towards maintenance of homeostasis. The non¬ 
specific reactions are common to all types of stressful state. In 
this, mainly through the pituitary-adreno-cortical axis, certain 
general responses develop in the body which Selye called “Gen¬ 
eral Adaptation Syndrome.” In this process there occur—(1) 
Marked enlargement of the Adrenal Cortex, (2) Involution of 
lymphatic system including thymus and spleen, and (3) Gastro¬ 
intestinal ulcerations and haemorrhages. All these changes 
occur in three stages-(a) In the first stage, which is known as 
alarm reaction , the above responses are relatively in mild 
form and other constitutional reactions appear all of a sudden 
m an acute form, (b) This is followed by a “stage of resistance” 
in which most of the above changes are seen in a chronic form 
ue to which the bodily defence forces are built up to adapt the 
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body fully to f ace t ^ e environmental stress successfully, (c) 
This is sooner or later followed by the “stage of exhaustion”, if 
the stressful state continues for a long time and it may even lead 
a fatal outcome if the attempt to adapt is not successful. In 
f°ct the main purpose of the above reaction is to make an 
attempt by the body to restore the state of equilibrium and to 
maintain homeostasis. 


Anterior Pituitary Stress Hormones 

It is now well established that in response to stressful 
situation the anterior lobe of the pituitary gland vigorously 
nroduces ACTH and also to some extent growth hormone 
?GH) Thi^ leads to the stimulation of adrenal cortex wh,eh 
a ihp necessarv corticosteroid hormones. ACTH 
produces th . » f the anterior pituitary and it 

secreted by the basop^l^rtiooid hormones by the 
stimulates the cortex wh ich include corti- 

Zona Glomerulos cor tisol These hormones induce 

sone, hydrocortisone, an fat and protein metab- 

marked alterations in the carbohy ^ aU P the cells of the 

olism in order to supply su 1 They also cause atrophy 

body to face the emergency sttu ^ changes i„ the white 

of the thymus and of the ?T ukoC vtosis, lymphopenia and 
blood cells, like neutrophih lerate the absorption of glu- 
eosinopenia. These hormon . g and j ncre ase gluconeo- 

cose and lipids by the small i lvtic process. The secretion of 
genesis and inhibit the g ycog te alarm reaction stage. How- 
these hormones varies in th remains high throughout. If 

ever, in the stage of reslS ^ i n sets in, the rate of cortisone 
and when the stage of exhaust on s ^ ^ uUl mately 
production becomes d “ 6 *° stresS . The second stress hor- 
succumbs to the fatal effects of * ^ growth hormone 

mone of the anterior P ltul a f ^ inara i 0 corticoids DOCA an 
stimulates the production meta bolism of sodium, p 
aldosterone which regu a horus and iron. P r ® 

sium chlorides, calcium, P Nephrosclerosis, Hyp 

usfof these hormones P^« S and cardic-vascular 

sion and inflammation 

system. 
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After stress all these changes occur in order to adapt the 
body system efficiently. Such a syndrome of adaptation, if it 
develops in an exaggerated manner, may harm and body by 
causing certain diseases of adaptation. Similarly, following 
excessive secretion of corticoids for a long period one may 
develop peptic ulcer, diabetes or atherosclerosis. Excessive 
production of mineralocorticoids may lead to the development 
of hypertension or nephrosclerosis. Thus, various genetic or 
environmental factors may also predispose a person to develop 
these diseases of adaptation. These factors may be 
genetic i.e. hereditary or constitutional or environmental such 
as diet, exercises, exposure to heat or cold. 

All the above valuable observations were made by Selye 
during his experimental studies. Although Selye’s observations 
are correct so far as the endocrinal response to stress is con¬ 
cerned, which is one of the important events, yet there appears 
to be a complete lack of correlation with various basic changes 
taking place in the nervous system and responsible for produc¬ 
ing these endocrinal changes. It is only recently that he has 
agreed to revise his earlier views and now he has begun to 
realize that the stress reaction-ijs not mediated directly through 
pituitary and adrenal cortex, but indirectly through the 
hypothalamus. 


Hypothalamic Control of Stress 

Hypothalamus modulates stress reactions through its var¬ 
ious nuclei, especially the supraoptic nucleus which is the 
starting point for two pathways leading to pituitary gland. The 
supraoptic ypophyseal tract connects the above nucleus with 

A h nu 0Sten ° r ,0t>e ' ThiS l0be is res P° nsibl e for the secretion of 
2?"* vas °P ressi " fnd oxytocin. The other is the humoral 
p hway of hypothalamo-hypophyseal system which connects 
hypothalamus with anterior pituitary through portal blood 
vessels. These nuclei in hypothalamus secrete various neuro- 
ecre ions to regulate the function of anterior pituitary, 
mongst t em, the most important is the corticotropin releas- 
g factor (CRF) which regulates the secretion of most of the 
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pituitary tropic hormones. Thus, the supra-optic nucleus of the 
hypothalamus stimulates the hypothalamo-hypophyseal sys¬ 
tem and produces corticotropin releasing and gonadotropin 
activating factors and simultaneously produces prolactin 
inhibiting factors. On the other hand, if the secretion of these 
releasing factors from the hypothalamus is decreased the secre¬ 
tion of tropic hormones from anterior pituitary is also reduced 
excepting “Prolactin” which is enhanced since it remains free 
from the inhibitory control of hypothalamus. However, hypo¬ 
thalamus plays an important role in producing various changes 
leading to efficient adaptation to stress, although hypothala¬ 
mus is not an independent centre in the brain and its functions 
are closely regulated by the cerebral cortex. Now with the 
present knowledge, the reflex theory of Pavlov and the endo¬ 
crine theory of Selye can be fully integrated. 

Here let us briefly state how the stress reactmms triggered 
in the body. Whenever a stimulus is given to a s j , 

firSt ^Ihi^ neJv^ 

nerve pathways to the respective^ 
auditory, tactile, gustatory or e' ^ synt h es ized. From 

sensory stimuli are analyse , 8 l and limbic centres of 

here, the impulse proceeds mechan isms, so as to 

the cortex to activate vanou and als0 t0 maintain 

face the emergency situati nass es to various subcor- 

homeostasis. From here, the im P rt 0 f hypothalamus to 

tical centres, especially to the - earlier. Thus, 

produce the neuroendocrine r neuroen docrine response 

from this one can say t a r ole in stress response is 

plays its important role, central nervous system, 

played by the highest divtston of the cen 

namely the cerebral cortex. 

Other Endocrine Responses 

ADRENAL CORTEX Selye ’ s work that various 

It is now well established D ^ ifican t role in the adapta- 
adreno-cortical hormones plsy 
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tion processes of the body. When an excess of cortisone is 
secreted, it does induce further changes not only in the body 
but also in the activities of the nervous system itself, leading to 
further changes in vicious circle in the various parts of the 
body. Most of the studies on the effect of cortisone on various 
parts of the body were carried out by giving this drug in 
variable dosage and observing its effects. It was thus observed 
that the development of general adaptation syndrome is 
dependent upon the physiological state of the higher brain 
centres. Therefore, the degree of changes in the body is not only 
dependent upon the dosage of the hormone given, but also on 
the type of the nervous system involved. In smaller doses, 
cortisone stimulates the excitory process of the cerebral cortex, 
and if this is continued for a longer period it interferes with the 
inhibitory effect. H owever, if large doses of cortisone are given, 
it acts as extra-powerful stimulus to cortical cells resulting in 
exhaustion and inhibition. In this regard Kurtsin states: “Wha¬ 


tever the mechanism of hormonal action may be, it is clear that 
the nervous system which transmits the stress stimuli to the 
pituitary-adrenal system is itself affected by these hormones 
including ACTH, during the period of stress and that corticos¬ 
teroids modify the activity of nervous centres and conducting 
pathways either directly or indirectly through reflex and hum¬ 
oral mechanisms. In this manner by the reciprocal influence of 
nervous and humoral factors under the leadership and gui¬ 
dance of the higher divisions of the CNS, a pattern of activity is 
established in the organism which is known as the general 
adaptation syndrome.” From this, it is clear that it is the 
cerebral cortex which on receipt of stressful stimuli activates 

hI h T 0na J meChaniSm 0fthe ada Ptation process and the 
op ysio-a renal system is an intermediary link for the 
mp ex re ex reaction in various target organs and tissues. 
It is also observed that the limbic system of brain is 
nvo ve in the regulation of secretion of hypophyseal hor- 
mone an t e development of stress reaction is largely depend- 

thf> f 11 ?\ * n ^ uence exercised by the orbital area of 

ron a o e on the hypothalamus. On the other hand, 
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hinnocampus exerts its constant inhibitory influence on the 
nSary adrenal system. Thus, whenever there is mental 
Tuma or psychologic stress, at first the signs of neurosis 
develop indicating thereby that there is disturbance in the 
edivkv of the cerebral cortex. This is followed by disturbance 
auric secretion blood pressure and also increased secretion 
Tort cos“ From all these findings one can say that the 


"'hanges in Thyroid gland 

' lt is n ow well established that the^thyroid^glanr^plays^^ 

mportant role in stress r f C | cen J al ner vous system, internal 
respiration including a . ceo f cerebral cortex on tissue 

rgans, and muscles. T e n) Through nerve fibres: 

espiration follows two^ties to the thalamo- 
-rom the cortico-su the messages pass through 

lypothalamic region froir* ^ rfiach the cells, tissue and 

he sympathetic nerV \ e V. r o horm onal pathway: in this mes- 

Drgans, and ( 2 ) through neuro above and from there 

sages reach upto factor to the P^ary which 

through thyrotropic releasing is stimulated. The 

Mcretes TSH and *»*•*£*£# <l“ a " ,Uy “ Tdu- 

thyroid releases * y '°* ivdy . Thus, the cerebraUortex^g^ 
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in response to stress, the weight of the thyroid glands increase 
while the diameter of individual follicle decreases. The distu/ 
bance of higher nervous activity with forced immobilization 
produces typical features of hyperthyroidism with rapid pulse 
rate, exophthalmus etc. It seems that in this process of hyper¬ 
thyroidism the adrenergic fibres of reticular formation play an 
important role. In such a situation cortical influences are 
exerted indirectly also through the stimulation and release of 
adrenaline into blood. Thus, it appears that various manifesta¬ 
tions of hyperthyroidism are due to increased secretion of both 
thyroxine and adrenaline. This phenomenon is obviously 
initiated by the cerebral cortex and is divided at the hypotha- 
amic level. Similarly, the afferent informations from the thy- 


environmental stress 



EXCESS OF T3 & T« 

F ‘ g ' 19 Envir °nmental factor in Thyrotoxicosis 
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roid gland reach the cerebral cortex through vagus and 
sympathetic nerves, the medulla oblongata and reticular for¬ 
mation. From the frontal area of the cerebral cortex there is a 
continuous feedback system through which the activity of the 
thyroid gland is continuously monitored and regulated. In 
psychogenic stress, excitation of a certain area of the frontal 
cortex (thyroid area) initiates responses, from where the sti¬ 
muli reach thyroid gland through vagus and' sympathetic 
nerves and also through the hormones via pituitary-adrenal 
system. Both these factors are responsible for stimulating the 
thyroid gland and act as intermediary link for producing var¬ 
ious hyperactive changes in the tissues and organs including 
those of the nervous system. 


adrenal medulla 

Walter Cannon was the first person to propose that 'mo¬ 
tional stress causes excess of ad^ine se^on 
medulla leading to tachycardia, high blood pressure etc. 

Later it was found that all these manifestations occur not only 
Later, u was ium overactivity of the 

from adrenaline secretion* liberat e S noradrenaline at 
sympathetic n ' rv “ u ^‘ * adren0 .^dullary reactions 

its nerve endings. These symp sympathetic 

can be blocked by. “^""ehoScstmss produces its 
blocking agents indicating P dren0 . medullary system also, 
effect through this s V™P a stress shoW s marked rise in the 
Therefore, a person with . enaline leve ls. Amongst the 

circulating adrenaline an raised when the pe rson is 

two, noradrenaline con * en without anX iety, and the adrena- 
m aggressive or angrym te 0 f anxiety. From this is 

line secretion predomma exce ss of cerebral cortical activ- 

appears that whenever t er ® . ess and when only various 
ity adrenaline will be fo ^ 1 dnorat j r enaline would be found 

subcortical centres are ac i 
raised. 

ISLET OF laNGERHANS nrfWetsof Langerhansis 

It is now believed thatt and that exce ss of psycho- 

also regulated by the cerebral 
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* genic stress can interfere with its function and cause diabetes 
mellitus. Normally, messages from the cerebral cortex pass via 
parasympathetic centres of the hypothalamus to the vagus 
nerve which stimulates the islets. Whenever there is excite¬ 
ment, the secretion of insulin is increased as a result of vagus 
stimulation. However, when there occurs a prolonged stress 
there occurs increased stimulation of sympathetic nerves with 
exhaustion of parasympathetic nerve endings leading to 
decreased secretion of insulin and consequent development of 
diabetes mellitus. This matter will be discussed further at a 
later stage. 


POSTERIOR PITUITARY GLAND 


Psychogenic stress also involves the posterior pituitary 
gland via the supraoptic nuclei of the hypothalamus. In stress¬ 
ful situations the cerebral cortex through its subcortical con¬ 
nection stimulates the posterior pituitary to put out more of 
antidiuretic hormone (ADH) which regulates the water and 
salt metabolism through its action on the renal tubules. There¬ 
fore, a prolonged psychogenic stress leads to the development 
of neurosis and, there occurs a disturbance in the kidney 
function resulting in the disorders of water and salt metabolism 
and disturbance in the urinary excretion. However, these 
changes in the urinary function should be taken as a result of 
disturbance of cortical function leading to changes in the lim- 
ic system, reticular formation and hypothalamus. The distur- 
ance of ADH secretion should be considered only as a 
secondary manifestation resulting from prolonged psycho¬ 
genic stress leading to development of neurosis. 


EFFECT OF STRESS ON SEX GLANDS 

Similar to all other endocrine glands gonads are also influ- 

1 y , PSy iC stress - * s now well established that men¬ 
strual cycle in women depends upon the secretary activity of 

enrJrT and ovar ian hormones which are influ- 
• . y e hlgher centres of the cerebral cortex. Clinically, it 
known that emotional disturbances influence the menstrual 
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function and libido also. The cortical centres mediate their 
influence through the hypothalamus which regulates the pro¬ 
duction of gonadotrophic hormone of the pituitary. It is 
known that there are two gonadotrophins, viz. FSH and LH. 
FSH stimulates growth of ovarian follicle and secretion of 
oestrogens in females and stimulates spermatogenesis in males. 
The LH controls ovulation and formation of corpus luteum in 
females, and in males it controls the formation of male sex 
hormone. Further, it also stimulates secretion of prolactin 
which induces lactation. Tumours of posterior hypothalamus 
cause sexual precocity and that of anterior hypothalamus 
hypogonadism. Prolonged psychogenic stress leading to dis¬ 
turbance in the activity of limbic system may lead to sexual 
disorders both in males and females causing impaired sperma¬ 
togenesis and impotence in males and amenorrhoea and lack ol 
bfdo in femaJ Thus, Kurtsin states, *.« follows that higher 
divisions of the central nervous system govern the hormonal 
activity of the glands involved in the aynthes.s of the gonado¬ 
trophic hormones and oestrogens, as we as an(j 

ovulation, spermatogenesis teproduejo 

embryonic development. As From these observa- 

seriously im P aired S^ervous centres play very domi- 
r role ZZ“ of sex gland throughout our life. 

STRESS AND GASTROINTESTINAL HORMON 

u octahlished fact that psychogenic stress 
It is now a of the CNS causes disturbance in the 

affecting higher centres ot . of which ar e normally 

formation and excretioni ofb hormone s such as chole- 

under the control of dig u was not ed that adrenergic 
cystokinin and secretin, r ’ a i ter ation in the nature of 
blockade of the brain stem : n ^de formation and 

bile secretion. All these lStur autonom ic nervous system 
secretion are exerted throug case with t he hormonal 

by the cerebral cortex. Same 1 Here the influence 

regulation of exocrine pancrea duodenum which pro¬ 

of cerebral cortex on pancreas 
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duce secretin and pancreozymes is also mediated through the 
autonomic nervous system. Similarly, psychogenic stress plays 
an important role in hormonal control of gastric secretion. 
Thus, dogs subjected to experimental neurosis suffer from 
disturbance of gastric secretion. In short, psychogenic stress 
produces profound disturbances in the synthesis of various 
digestive hormones leading to protracted changes in the secre¬ 
tary activity of different glands of GI tract and also in the 
functioning of muscle cells of the digestive system. 

In general, endocrine glands, and their hormones fully 
participate in psychologic stress and hence, they act as links in 
the production of total psychosomatic disturbance. Psycho¬ 
logic stress first produces disturbance in cerebral cortex lead¬ 
ing to disturbed regulation, integration and correlation of 
various external or internal stimuli received by it. This is soon 
followed by disturbance in the cortico-subcortical interactions. 
The ultimate result is that there occurs a serious disturbance in 
the functioning of hypothalamus leading to derangement of 
autonomic activity, homeostasis and metabolic function. In 
addition, there also occurs a disturbance in the functioning of 
endocrine glands particularly the pituitary, adrenal, thyroid, 
islet of Langerhans, sex glands and also the digestive hor¬ 
mones. Thus, from the hypothalamus, impulse reaches the 
internal organs by two pathways, one through the hormones 
via the pituitary gland and the other through the sympathetic 
nerves originating from the anterior and posterior sympathetic 
nuclei of the hypothalamus. Because of the impulse received 
through the sympathetic nerves and hormones, there occur 
changes in the cellular activity of the internal organs. These 
disturbed organs in turn send afferent impulses to the central 
nervous system and thus, aggravate the disturbance in the 
cerebral cortex and subcortical autonomic centres. Along with 
this, excessive stimulation of endocrine glands also leads to 
yper or hypo-functioning of one or more of these organs. 
Various clinical and experimental studies have shown that 
endocrine involvement of psychogenic stress is most com¬ 
monly multiglandular. However, a particular endocrine gland 
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may have a major lesion, especially if the gland is already weak 
due to genetic or environmental cause. The cells of affected 
organs undergo many changes when studied ultrastructurally. 
These changes are seen most prominently in mitochondrias 
which are considered as microlaboratories where the process of 
oxidation takes place continuously when the excess of stimula¬ 
tion reaches the cells through hormones and the sympathetic 
nerve endings. When they release noradrenaline, there is an 
increased activity of mitochondria to increase the oxidation 
process. Because of this, mitochondria becomes hyperplastic 
and hypertrophic to face the increased demand of work. These 
functional changes are gradually replaced by organic changes 
in these internal organs because of changes in the vascular and 
neural patterns supplying these organs. The only way to 
improve the matter and to stop further deterioration in the 
condition is through blocking the afferent and/or efferent 
impulses to and from the central nervous system. Similarly, 
blockade of synaptic junction can also produce similar result. 
These results can be quickly gained by some of the recently 
discovered tranquillizers or gradually by a regular practice of 
Yoga and Meditation. This topic will be further discussed at a 

later stage. 




CHAPTER 6 

Psychological Factors and Stress Diseases 


Various psychological factors play an important role in the 
causation of various psychosomatic diseases. Amongst them 
some might have been genetically inherited from parents, whe¬ 
reas others might have been acquired after birth as a result of 
various environmental changes. In addition, body constitution 
and psychic personality of an individual, which are the pro¬ 
ducts of both inherited and acquired traits, also play important 
role in the causation of psychosomatic disorders. 

Psychologically, a well adjusted normal person likes to be 
efficient, effective and flexible, and is able to profit from his 
experience of the past. If such a person is exposed to any 
stressful situations he faces them with reasonable amount of 
courage and then by adopting fight or flight response. As soon 
as the cirumstances change these emotional responses diminish 
and disappear. However, if a person is psychologically abnor¬ 
mal he will have too much of responses which would be unpro¬ 
portional to the stimuli and whose effects remain in the person 
for an abnormally long time. In such persons the abnormal 
responses are unpredictable and irrational. Many persons 
especially those who have an introvert personality, do not 
outwardly show that they are uncomfortable, tense or 
unhappy. Such persons’ external behaviour may be completely 
different from what they feel internally. He or she may appear 
outwardly calm, but feels quite upset inwardly. It is these 
persons who are likely to develop most of the psychosomatic 
diseases. On the other hand, extroverts are less likely to be 
affected by psychosomatic diseases, though they are likely to 
face many controversies in their life which may lead to many 
visibly abnormal behaviours. 
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As already stated all these behavioural problems are due to 
genetic and subsequent environmental factors influencing life. 

Genetic factors 

Quite a number of psychosomatic diseases such as hyper¬ 
tension, diabetes mellitus, asthma, etc. are seen in the same 
families. However, it is difficult to establish that these diseases 
are genetically transmitted. There are no experimental 
methods by which one can establish these facts in animals. The 
only method by which one may be able to recognize these 
genetically transmitted traits is through the study of twins. 
Even here, many of these twins grow in non-identical condi¬ 
tions. The environmental factors cannot be completely ruled 
out. 

It is now well established that each human cell nucleas 
contains 23 pairs of chromosomes arranged in a spirally 
twisted manner. Of these pairs, half are contributed by father, 
whereas the other half comes from mother. Each chromosome 
is composed of several jelly like parts called genes. These genes 
are composed of specific proteins attached to a vital substance 
called DNA (Deoxy Ribonucleic Acid). The total number of 
genes in each chromosome is not yet known, but t e 
estimate indicates that it may range from 40,000 to 80,000 in 
the 23 pairs of chromosomes found in a cell. 

One is liable to inherit the physical and 
tics of parents depending upon how many o ^ ^ 

dominant and how many are recessive. characteristics. 

powerful and hence the ?.jflSw will not show their 

The genes associated with rece ® mi , ar recessive genes. In 

traits until they become P* there are intermediate and 

addition to these two tyP e *° fg ndiv ’ idua lly may not show their 
polygene types of genes wh transm u certain specific 

characteristics, but c0 ' lecti y h p resenC e of such polygenes 
traits genetically. In othr wor > the disease under 

may make a person more suscept^^nce of a number 
favourable circumstances, i ’ the Der son to a mental 
of faulty polygenes which predispose P 
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breakdown in some intensive stressful situation is thought to 
be involved in the cases of schizophrenia. It seems that most of 
the psychosomatic diseases which are seen in many families 
might be having similar derangements of genes. However 
these speculations need further confirmation. 

Genetic influence on personality 

Like bodily traits, personality traits also may be transmit¬ 
ted. Evidence for this hypothesis comes from animal and 
human studies. In the animals the study of intelligence, 
instinct, imprinting and psychological behaviour has given us a 
good amount of information. By cross breeding the animals 
having the same traits, one can gradually get highly intelligent 
rodents, aggressive rodents or fearful animals depending upon 
the choice. By similar experiments involving selective mating 
one can get an emotionally stable personality in dogs. These 
dogs can remain calm even after exposure to exciting 
circumstances. 

Likewise, one can study the genetic traits in human beings 
in a family or in a given population. It is a known fact that 
certain bodily disorders such as haemophilia, Huntington cho¬ 
rea etc. are transmitted through defective genes in the families. 
In the same way certain mental disorders such as schizophrenia 
are seen in particular families indicating certain genetic back¬ 
ground. Similarly, certain psychological traits such as mental 
deficiency, immorality, feeblemindedness etc. are seen in cer¬ 
tain members of the families. Therefore, it is quite conceivable 
that the persons having the psychosomatic disorders may also 
have certain genetic susceptibility in them. Such a hypothesis 
has been confirmed by Axelrod and his colleagues. They stu¬ 
died the platelet monoamine oxidase, an anzyme which 
degrades catecholamines in patients with schizophrenia, and 
found it invariably low. Therefore, they felt that it could be a 
genetic marker for schizophrenic patients indicating that those 
who have inherited a genetic trait of low platelet monoamine 
oxi ase m the family are more likely to develop schizophrenia. 
In our own studies, we found that this enzyme was low in many 
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patients with psychosomatic stress disorders, indicating 
genetic inheritance of this trait in these patients. However, this 
needs further study. It should be realized that such a low 
mono-amineoxidase in the body leads to defective degradation 
of catecholamines which may lead to their prolonged and 
harmful effect in vrious parts of the body. Depending upon the 
site of accumulation of catecholamines for a prolonged period 
the stress disorder makes its appearance in that particualr 
organ or tissue. 

By studying isolated population also, one may be able to 
locate the genetic traits, because in such isolated population, 
consanguineous marriages and inbreeding are very often seen. 
It was observed that in such families mental diseases such as 
schizophrenia and psychosomatic stress disease are more com¬ 
mon. From all these studies so far conducted, one can say that 
the persons with the same blood relationship show a higher 
incidence of the same illness than is seen in non-relatives. 
Further, it was also observed that the closer the relationships, 


the higher was the incidence of such a disease. 

These observations can be further confirmed in twins. It 
has been observed by many that twins brought up in different 
homes can still resemble one another to a high degree in 
temperament and personality indicating that both have inher¬ 
ited these qualities genetically. Similarly, the traits of extrover¬ 
sion and introversion in a person also seem to be transmitted 
genetically. Thus, genetic factors play an important role in 
producing various psychosomatic conditions an a so psyc o 
sis. However, here one should not develop the impression a 
genetic disturbance is the only cause for t e ev ® 
such disease, because, in most of these cases ’ w < 

develop by an interaction of heredity an . envir ’ . 

is inherited is a predispostion to mental i^ lne». lead _ 

onmental stresses serve to actvate^ £ p0SS P ible that if a 
mg to manifestation o i stresses he may remain 

Person is not exposed to i nor der to study the exact 

symptom-free for years tog . t in t he pathogenesis of 

role of genetic factors and env * ke a detailed study of 

various stress disorders one should maxe 
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various biochemical, neurological and psychological chane 
Once these facts are fully studied one can make an attempt to 
prevent the development of such diseases as far as possible 


Pathways of Psychogenic Stress 

While planning proper treatment, it is essential to know the 
details of the pathways through which psychogenic or other 
types of stress travel in the whole body to produce the disease 
It is a well known fact that the external stimuli in the form of 
stress are received by the sensory receptors. In trauma the 
sensory nerve endings receive the message and carry it to the 
sensory cortex to produce the subsequent changes. The gusta¬ 
tory or olfactory receptors are not usually involved in stressful 
situations. In psychogenic stress it is mainly the auditory and 
ophthalmic receptors which are responsible for the initiation of 
stressful responses in the body. Thus, when a ghastly scene of 
violence involving a close relative is seen by a person who 
quickly registers a psychogenic response, the stimulus at first is 
received by the retina, from where the messages pass through 
the optic nerve to the visual centre in the occipital lobe. From 
here the impulse travels along associated fibres of neurons to 
the limbic and psychic centres in the frontal cortex. Subse¬ 
quent y, it proceeds along efferent' conductors to the hypotha- 
amus k° m where it triggers the release of various hormones, 
f ’, 6 , e ect 0 catecholamines and cortisol released 
ftxmi Uie adrenafglaili in turn reaches the cortical and subcor- 
t - . n . res ? ^ 6 k ra * n and produces further aggravation of 
advanced °h k Stimulated areas - the patholffical process 
entire bod a v n a be ‘? me! > chronic > the organs and tissues of the 
time 10 tbe *" lrSt * nstance - Thereafter, as the 

organs been * ■ e same stres sful situation any of the internal 

toxicosis hvDert lnV ° " the dlsease process such as thyro- 
selection Wnne f n fl 10n ’ bronchial asthma or peptic ulcer. The 
ical sort denenH ° 6 ° rgans involvement of this patholog- 

position and" TV™ 0 ™ factors such as genetical predis- 

Soned lee rKV 11 ' 6 eXperiences - to a person who has 
Pi i lty in getting stress response in the heart, 
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the stress wave of excitation is transmitted from the frontal 
cortex to the heart via pyramidal, frontopontine, paraventricu¬ 
lar and ventromedial hypothalamus nuclei and then through 
vagus and sympathetic nerves. In addition, cortical inhibitory 
influence can also pass through the posterior hypothalamus to 
the heart via vagus nerve. From all these findings, one can say 
that there are two main centres in the brain where the major 
activities of stress take place. They are limbic and frontal 
cortex of the brain which initiate all these activities on the 
receipt of messages from the various sensory areas and next are 
the hypothalamic centres by which neural and neuroendocri¬ 
nal responses are organized and perpetuated throughout the 
period of stressful condition. 

Amongst the two, cortical centres are the primary areas 
from where all these activities are initiated, and the hypotha¬ 
lamic centres are intermediary stations from where central 
ideas are put into action throughout the body through nervous 
and hormonal mechanisms. In response to stress sympathetic 
stimulation leading to excessive production of adrenaline an 
noradrenaUne is an important event. These hormones 
in blood and cause further stimulation of nervous system an 
increase the activity of the cells of the peripheral organs. We 
feel that in this description one can 

stress response propounded by e ye an ^ after slreS s 

to Kurtsin the mtegrtfed mechan ^ 

would be as follows. The p J thal y amus From here the 

receptor, which ultim f el ^ e g reticu i ar formation or may go up 
message can go down to _ tfi t ^ subcortical centres react 

to the cerebral cortex , Ther hista ’ m ine or serotonin, especially 
to adrenaline, acetylcholin , format i 0 n. From here the 

at the hypothalamus a " d , spina l cord, sympathetic fibres, 
messages are transmitted t out m0 re adrenaline and 

and then to the adrenal meduii F ^ in blood an d again 
noradrenaline. These horI ^ one - r pi tu itary and enhance the 
go to the hypothalamus an an . ulates adrenal cortex to 
secretion of ACTH whic u blood. In addition to 

put out more corticosteroids into 
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adrenaline, messages to the pituitary and adrenal medulla can 
also be mediated through acetylcholine liberated by choliner¬ 
gic fibres already present in these organs. 

Stress leading to the development of general adaptation 
syndrome can be mild, moderate or severe. In the mild variety 
the wave of excitation is mostly confined to spinal cord and 
medulla. In this case, the stress reaction may be brought about 
by excessive secretion from adrenal medulla which further 
stimulates the pituitary adrenal cortex to put out more of 
corticosteroids. If the stimulus is severer than the earlier one, 
with reflex involvement mainly of thalamo-hypothalamic 
region, then the nervous structure is more involved and the 
excessive adrenocortical secretion is brought about not only by 
the catecholamines but also by the direct stimulation of the 
pituitary by hypothalamus. However, when the stress excita¬ 
tion involves cerebral cortex, as it happend after emotional 
stress, pain, fear or rage, this adaptation reaction is most 
extensive and the excitation process travels along the nervous 
and neuro-hormonal pathways to every part of the organs and 
tissues of the body to produce widespread stress reaction. 

In short, one can say that in the development of general 
a aptation syndrome both the nervous and endocrine factors 
are involved. Amongst the two the first and more important is 
the nervous phenomenon which in reality is a neurohumoral 
p enomenon. Thus, Kurtsin states, “The important part 
played by various biological substances in the interaction 
between the nervous system and the pituitary-adrenal hor- 

mediafrf S ^ mUSt 3lS ° ** e borne ‘ n m i ncl > particularly the 
chnZl t°f nC - V ° US excitation such as noradrenaline, acetyl¬ 
rated hvd* S ser ? ton ‘ n > Dopa, polypeptides, unsatu- 

excitation ip _ l< ! r^’ . glutamate (which mediates the 
aminobutvrir n0, -H C r 0 i! ae u 8 - 1C < : e ^ el,ra ^ synapses) and gamma- 
must be assumed th 7 ^ mh ‘ bits s y na Ptic transmission). It 
genic stress reart' & * Y take part ‘ n P roduc mg the psycho- 
micro-iniectinn ' 7° ^ central ner vous system, since on 

and dicarbovv] 11 ° Vanou . s P arts °f brain acetylcholine 
found to nrnd 1C aminoac,ds (mainly glutamic acid) were 
uce excitement, while monocarboxylic acids 
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EFFECT of electric shock on ach content of rat brain 


<D 

D 



Fig 20 Shows the effect of repeated electric shocks to rats for 2 weeks on the 
acetylcholine content of the brain. It is clear that the acetylcholine content 
becomes less by about 33% in the cerebral cortex, thalamus and 
hypothalamus. 

URINARY 5-HIAA IN DIFFERENT DISEASES 
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, « HIAA in different stress diseases. Note 
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(gamma-amino butyric, beta-alanine, and delta-aminovaleric 
acids) gave rise to inhibition”. It is evident that in psychogenic 
stress there occurs a series of reflex reactions which are 
initiated and perpetuated by nerves and nerve centres, while 
the pituitary-adrenal system acts as a terminal transmitter of 
nervous excitation (Figs. 20,21). 


CHAPTER 7 


Other Etiological Factors of Stress 

Disorders 

The term “stress” was coined by Selye, who had done pioneer¬ 
ing studies in this field for many years. It generally denotes 
increased psychological distress as a result of excessive nervous 
strain in life. The stress producing agents or stressors may 
either be of acute, sudden and severe type or of chronic, 
recurrent and milder type. A sudden demise of a close relative 
or a sudden loss of wealth or prestige m society usual y leadsi to 

a quick succession of psychosomatic changes, leading to he 

development of one or the other of the stre “ '' 

hvoertension etc. within the course of the next 2 to 3 months or 

ctrp^ such 3.S is seen in homes 
so. In cases of chronic recurren * 

with a dominating husband or a nagging wi J evi _ 

prolonged and recurrent P syC ^ 0l0 ®pp r ent Usually it takes 6 
dence of stress “any symptoms and 

months to a year for the d P not realize the rela- 

because of this many tunes p Qf his or her life and the 
tionship between the st J eS !? a f ter leading such a life, 
symptom complex that 1 t of disease is the same 

Though the mechanism of ^ the p roceS s is markedly 
in both the cases, in the acu whereas in the chronic 

hastened as a result of severity ° ce$ ’ Q f recurr ent stress and 
stress it is a slow process wit e , ent 0 f disease after a 
adaptation changes leading ° 

long time (Fig. 22). that all hu man beings do not 

It is now a well established f stimuluSj because they have 

respond in the same way to a titut j 0 ns. It is also known that 
different psychic and bodily c 
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LEVELS OF ANXIETY IN VARIOUS STRESS DISORDERS 
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STRESS DISORDERS 


Sh °w leVel r of 1 anxiet y in various stress disorders as estimated by 

Lxietv^ ICa Carly lndicates in a11 the stress disorders a higher 

anxiety score, the highest being in anxiety neurosis. 

a Iaree°extenr R quallties 8 enetical ly from his parents to 

nutriri™ "° W , ever> various environmental factors such as 
these aualities 3 * 66 c ' ma ^ Piay an important role in modifying 
One shouM ' C K 0ns,d = rabIe “^t subsequent to birth 
chanoerf in d raber that environmental factors can be 

environment, “Ht" thTinherited fa T 0 "'” 8 '° “ Congenial 
throughout iif^ 0 A rented factors remain the same 

ancient Indian medical sdenceT t* Changed - A,though in 

to the Dsvchosomatir* cegreat lm Portance was attached 

in modern ZtT, '" t10 " bo,h in ba alth and disease, 

thS" sconces very little work has been done in 

the beginning of thi^ °§!? ts who^studied this problem at 

three broad ermine Ur ^‘ divided human beings into 

They designated MiJ e measurement of bony prominence, 
ey designated them as Ectomorphs, Mesomorphs and 
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ectomorphs 

Acetylcholine Predom 



mesomorphs 

Catecholamine Predom 



Fig. 23. Shows three types of body constitution as described by anthropolo¬ 
gists The authors of ancient Indian medicine described them as > 

“Pitta” & “Kapha” constitution. Our study indicated the predominance of 
acetylcholine, Catecholamine, histamine and their degrading enzymes 
respectively. 


Endomorphs according to the predominance; 
muscular or visceral activities respectively ini these 

(Fie 23) Psychologically also, such persons in 

personality make-up which is likely to be influenced greatly y 

v^ous envuonmental factors especially during childhood^ 

order to unify the c0 " cep ‘ °^ b “ ^at e dtheneurohumoral 

chic and somatic point of view ^ We found that in 

content of the blood of all t P t eramen t there is 

ectomorphic constitution^^ ^ lood (Fig . 2 4). In 

comparatively more of acety t there is more of 

mesomorphs with aggressive temperarnen ^ ^ sober 

catecholamine, whereas i.» in & blood. Thus, it is 

temperament there is more o tic constitutions on the 

now feasible to label these ps.y ^ j or knowledge of 

basis of neurohumoral pre 01111 uinora l constitutions would 
these psychosomatic and neuro ^ wou id respond t 0 a 

greatly help us to know as to o ^ ec tomorphic constitu- 
stressful situation. Thus, a P e ^ f ss is likely to get more of 

tion when exposed to too much of s 
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R.B.C. ACETYLCHOLINE IN DIFFERENT BODY CONSTITUTIONS 



Fig. 24. Shows the acetylcholine content of blood in different physical body 
constitutions. It is clear thatacetycholine remains high in ectomorphs, which 
is further confirmed by the finding of relative increase of cholinesterase in 
these people. These people are more liable to get neurosis after stress than 
others. 


acetylcholine which may lead to the development of certain 
diseases such as chronic peptic ulcer in men, thyrotoxicosis in 
women, ulcerative colitis etc. Similarly, mesomorphs are more 
likely to develop hypertension or other cardiovascular dis¬ 
orders as a result of the excess of catecholamine circulation. 
The endomorphs who are genetically prone to liberate more of 
histamine during stress are more likely to develop allergy, 
ast ma, or arthritis. However, all these genetic factors 
involved in psychosomatic constitution would be much influ¬ 
enced by different environmental factors during foetal growth 
or a ter irt . Many a time these environmental factors may 
completely overshadow the genetic factors. 


Environmental Factors 

It is well known that all stressful situations produce feeling 
ot anxiety, depression, anger, frustration etc. and these feelings 
are usually associated with physical symptoms of palpitation 
an sweating, headache etc. In addition, these emotional states 
also produce autonomic, motor and endocrine changes which, 
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if prolonged, may lead to the interaction of genetic and person¬ 
ality factors and even to structural changes in various organs. 
These psychosomatic disorders include conditions like chronic 
duodenal ulcer, hypertension, bronchial asthma etc. 

How much various environmental factors contribute to the 
development of such disorders has been studied extensively in 
recent years. In the personal factors, death of a near relative, 
divorce, loss of employment, failure in examination, birth of a 
handicapped child often precipitate the development of psy¬ 
chosomatic illness. Similarly, a rapid cultural change, migra¬ 
tion from rural to urban areas and psychological 
maladjustment in the newer environment may lead to the 
development of stress disorders. Rahe had prepared a score 
chart for different types of stress in the family at the personal 
level, working place or financial positions. In addition, 
amongst the various environmental factors disturbances in 
nutrition such as undernutrition, overnutrition or malnutri¬ 
tion, play a significant role. Those persons who eat too much 
spicy food are more likely to develop chronic peptic ulcer, 
because their stomach is too often stimulated by the spicy food 
they eai from the very beginning. Hence, various enzymes 
which neutralize neurohumors become depleted at an early 
stage. As a result of it, the neurohumoral level especially of 
acetylcholine, catecholamine and histamine remains high lead¬ 
ing to excess of gastric juice formation and ulceration in t e 
mucosa. However, later on, in the presence o ace Y ® ° 
and histamine, catecholamines get themseves neu ’ 

though initially the y d “ | ^^^ th 1 ^™ blessed from 
by causing severe vasoconstnction ■„ a rise 0 f all the three 

the fact that in acute stress “‘“Condition becomes chronic 
neurohumors. However, when the conaiuu d 

only acetylcholine and histaml "Y d e gra^afly m ake s stomach 
that excessive intake of spicyfo g release espe . 

more susceptible to the excessiv . tQ chron ic ulcer 

cially of acetylcholine and histami 

formation in the stomach orduo enum^ carbohydrates will 

Similarly, excessive int f*® ° rdioV ascular diseases as a 
make a person more susceptible to cardiov 
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result of excessive fatty deposition in the blood vessels leading 
to atherosclerosis. In such persons, cardiovascular stress dis¬ 
orders are seen more commonly, which tend to become more 
complicated from the very beginning. Similarly, overnutrition, 
especially excess of carbohydrates is more likely to cause dia¬ 
betes mellitus, because all the cells secreting various hormones 
and enzymes required for the breakdown of these sugar mate¬ 
rials become exhausted in the early stage of life, leading to 
incomplete combustion of this food and then to diabetes melli¬ 
tus. Lack of physical exercise, as is generally seen in people of 
affluent society further aggravates the condition and the dis¬ 
ease appears much sooner than normally expected. From this 
one can realize how important role nutrition plays in these 
cases. 

CLIMATE 

Climatic changes may also predispose certain stress dis¬ 
orders. Thus, vasospastic diseases such as Raynaud’s disease, 
Burger’s disease etc. are more common in cold climates than in 
hot climates. There can be many other examples of this. 

HABITS 

It is a well known fact that people with smoking habits are 
more likely to develop various stress disorders than others. It is 
a fact that nicotine absorbed from the tracheobronchial tree 
after tobacco smoking stimulates the production of neurohum¬ 
ors. But even then it appears that the susceptibility becomes 
disproportionate to the absorption of nicotine. This would 
indicate that tobacco smokers sometimes become somewhat 
hypersensitive to various stressors leading to many harmful 
effects. Similarly, alcohol and other stimulating substances 
also, can produce similar stressful reactions if used excessively, 
or for a long period. 

OVERCROWDING AND NOISE POLLUTION 

In the presence of too many people with much increase in 
the noise level, such as we see in the slum areas of big cities, one 
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03,1 ufl b T me r iC r m ° f any ° ne 0f the disorders 
much aster than others living in the secluded rural areas or in 

the well planned urban environments. Normally, overcrowd¬ 
ing itself makes such serious psychological changes in the 
minds of people living there that they become highly sensitive 
and become very irritable. This is because of the fact that they 
are exposed to too much of visual and auditory stimuli 
throughout the day and most of the night. From the visual and 
auditory centres of the brain there is a continuous flow of 
impulses to other centres of the brain leading to the state of 
constant exhaustion. In such a state any further stimuli that 
may reach them will produce abnormal activity in these centres 
leading to abnormally excessive stimulation of different parts 
of the body. That is one of the main reasons why one sees many 
psychological and psychosomatic disorders in the city dwellers 
than what one usually sees in people living in the relatively 
calm rural areas. 

OVERWORK 

Excessive straining of the body and mind on any work, 
disproportionate to the capacity of an individual, will also 
make him liable to get stress disorder rather very easily. Thus, 
those people who have great ambitions and constantly try hard 
to get some quick promotion by their own efforts become the 
victims of such diseases. Similarly, if by showing utter disre¬ 
gard of one’s own physical capacity one works too much, he is 
also likely to get a stress disorder of a more severe type much 
early. Further, when young students with comparatively less 
physical and intellectual capacity try hard continuously to 
attain a high grade in their classes under a threat from their 
parents, they are also more likely to develop such-'stress 
disorders. 

These are some of the common environmental factors 
which can make people prone to get any one of the stress 
disorders. However, the question as to which one of ese 
factors really contributes to the development of a particular 
disease, needs further investigation. Suffice it to say here, that 
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these environmental factors play a significant role not only in 
the pathogenesis of these disorders but also in the perpetuation 
of them throughout one’s life. 

Selective Lesion of an Organ 

It is often questioned by many, as to why some people after 
psychic trauma develop cardiovascular diseases such as angina 
pectoris, myocardial infarction or hypertension, whereas oth¬ 
ers develop GI tract disorders like chronic duodenal ulcer, 
ulcerative colitis etc. or a respiratory disease like bronchial 
asthma or endocrine diseases like diabetes, thyrotoxicosis, 
amenorrhoea or impotence. 

Quite a lot of discussion and speculation has already been 
done in this respect, yet we have not fully solved the problem. 
However, following are some of the views on this vexed prob¬ 
lem which in fact needs much more study. Till recently, most of 
the people felt that constitutional, especially genetic or heredi¬ 
tary, factors may be responsible for a particular organ to be 
affected by the stressful stimuli transmitted to it from the 
cerebral cortex. However, these genetic factors have now been 
questioned by many. It is a fact that incidence of certain 
psychosomatic conditions such as duodenal ulcer or cardiovas¬ 
cular diseases is seen in certain families more commonly than 
others, whereas most of the patients of duodenal ulcer or cardi¬ 
ovascular diseases do not have any family history of such 
diseases. Hence, only genetic basis does not stand the test of 
what we see in the clinical cases. 

Some workers feel that selection of a particular organ for 
lesion depends upon the type of emotional factor itself such as 
anger, fear or grief which may produce reaction in a particular 
organ or system. Thus, hypertension and tachycardia are the 
expression of rage or repressed anger. Similarly, bronchial 
asthma can be due to suppressed feeling and ulcer may be 
related to feeling of dependence. It is stated that some of these 
emotional feelings are mediated by the sympathetic nerves 
causing hypertension, thyrotoxicosis, diabetes mellitus and 
arthritis, whereas others are mediated through the parasympa- 
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thetic route causing peptic ulcer, ulcerative colitis or bronchial 
asthma. However, the relationship between the emotional fac¬ 
tors and specific type of disease has not been accepted at all, 
since there seems to be no correlation between the two. On the 
other hand, Kurtsin is of the view that stress causes disease of a 
particular organ if that organ has been affected in a certain 
manner at some earlier period, say, during childhood. This 
would make that organ susceptible to psychogenic trauma to 
be selectively reflected on it at a later period. Thus, this theory 
attaches great importance to the acquired condition of an 
organ in earlier life for the development of a stress disease 
following general neurosis. From these observations, one can 
say that for selecting a particular organ for lesion after the 
initial neurotic state, the weakening of that organ occurs not 
only due to hereditary factors, but also due to traumatic influ¬ 
ences on the organ preceding the psychogenic stress. But, one 
should agree, that the specificity of emotional disturbance 
itself is not of much importance because each individual pos¬ 
sesses his own spectrum of emotions depending upon his way 
of life, his education, and experience in life, his work, living 
condition, diet and social relationship. A particular event in 


life may not produce much emotional change in some, whereas 
in others it may produce violent reactions. Therefore, emo¬ 
tional changes are based on individual susceptibilities and 
hence, the same type of emotion cannot produce similar dis¬ 
eases in all the people. However, these emotional conflicts can 
cause initial generalized neurosis but cannot produce specific 
disorders by themselves. Thus, Kurtsin sums up his view as 
follows; “(a) An acknowledgement of emotional factor as an 
etiological agent in psychosomatic disorders, (b) A denial of 
any connection between particular emotions such as anger, 
fear or grief and specific internal organs such as heart, iver or 
kidneys or functional systems such as the digestive an car 10 
vascular systems. In all probability the same 
anger ultimately produces cardiovascular, digestive or respira¬ 
tory disorders. A particular system affected in a ^en person 

depends not on the specificity of the -"“Id on the 
particular significance for the indivi ua a 
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presence of a weak spot in an organ or a system of organs. This 
weak spot is probably produced by both general and local 

factors.” , , . , 

In addition, Kurtsin also postulated that such a weak spot 

exists not only in a particular organ, but also there may exist 
similar focus of earlier lesion in the corresponding area of the 
cerebral cortex which may become activated by any type of 
stressful stimuli at a later date. Therefore, the earlier distur¬ 
bance in the cerebral centres corresponding to that organ 
equally plays an important role in addition to the earlier local 
lesion in the organ in the development of a disorder. The 
existence of these cerebral foci has been extensively studied by 
various Russian workers in experimental animals. Thus, it is 
stated: “Hence, selective damage to an organ or organ system 
may be caused by over-taxing the central mechanism by which 
it is controlled. Psychogenic trauma is particularly likely to 
occur in an organ or system whose cerebral regulation centres 
have been overstrained”. 

The cardiovascular disorders which have been experimen¬ 
tally reproduced in monkeys at “Sukhumi monkey farm 
include hypertension, hypotension, coronary insufficiency and 
myocardial infarction.” From these observations one can say 
that the selection for the development of stress disease can be 
due to an earlier lesion in the organ itself, or disturbance in the 
corresponding area of the cerebral cortex or both. Once the 
cerebral focus and the organ specificity is localized, further 
progress in the development of the disease depends upon the 
activities of various subcortical centres, especially the hypotha¬ 
lamus. To settle which one of the autonomic nervous systems 
becomes involved, sympathetic or parasympathetic, depends 
upon genetic and environmental'factors. If the sympathetic 
nerves are overactive one gets hypertension and if parasympa¬ 
thetic nerves are stimulated the patient gets hypotension. 

Similarly, one can judge these things by knowing the type 
of the lesion in each case such «.s hypersecretion or hyposecre- 
tion, hypermotility or hypomotility, vasoconstriction or vaso¬ 
dilatation etc. Therefore, the functional and organic 
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disturbance can be found out not only in the cerebral areas but 
also in the affected subcortical centres and in the correspond¬ 
ing autonomic nerve endings supplying these organs. From 
these affected organs also, there is a constant feedback to the 
cerebral cortex leading to a vicious circle system throughout 
the period. From these observations one can realize that in all 
these stress diseases, the mere treatment of local lesion of 
internal organ such as “peptic ulcer” may not give a lasting 
relief unless the corresponding foci in the cerebral cortex and 
their extension in the subcortical centres are also treated simul¬ 
taneously. Our experience in cases of “thyrotoxicosis” clearly 
shows that if one treats only the hyperthyroid state, recurrence 
rate is very high. However, if simultaneously the cerebral foci 
are also taken care of, the rate of quick and successful remis¬ 
sion is very high. Hence, from the above it appears that charac¬ 
teristics acquired during the life of an individual both in respect 
of an organ and the corresponding area in the cerebral cortex 
play an important role in the location of the lesion in an 
internal organ. Such a localized lesion occurs after the psycho¬ 
genic stress has produced generalized neurosis. 

Role of Vascular Factor in Stress Diseases 


In addition to the disturbances that occur at the autonomic 
nerve endings supplying the organs, circulatory disturbances 
may also play an important role in stress diseases. As a ready 
stated the r.erehral cortex extensively uses the hypothalamus 



Tina pectoris, while lack of 
lead to hypomotility and 




104 


Stress and its Management by Yoga 


hyposecretion of acid gastric juice. However, all these distur¬ 
bances of the blood supply to these organs are caused by the 
disturbance in the cerebral cortex, which controls the circula¬ 
tory dynamics of our body through the hypothalamus and 
vasomotor centre in the brain stem. If such a situation occurs in 
the kidney leading to vasoconstriction of renal vessels, it may 
result into severe impairment of renal functions and may cause 
the development of hypertension through the mechanism of 
activating renin and angiotensin. In the initial period these 
changes remain for a short period. But as the stressful situation 
continues, these changes may become permanent causing 
severe hypertension and other related disorders. 

In the gastrointestinal canal, prolonged disturbance of vas¬ 
cular supply in the form of periodical vasoconstriction and 
vasodilatation in various organs ultimately leads to liberation 
of tissue histamine in the organ itself causing severe vasodilata¬ 
tion, stagnation of circulation, disturbances of permeability of 
vessels leading to ulceration in these organs. It is felt that such 
circulatory disturbances play an important role in causing 
gastrointestinal ulceration following acute or chronic stressful 
situation. In the same way, circulation in the coronary vessels 
can also be brought down to stagnation which ultimately leads 
to the development of coronary insufficiency. However, all 
these changes though they occur in the affected organs, remain 
still under the direct control of the cerebral cortex which 
operates these changes through hypothalamic and, 
hypophysio-adrenal system. Further, the autonomic nerves 
themselves can also produce marked changes in the function¬ 
ing of these organs. Thus, in the pathogenesis of stress dis¬ 
orders such as in myocardial infarction these neuro-vascular 
factors play a dominant role. In fact, in stressful states the 
vascular disturbances in these organs develop almost parallelly 
with changes in their intramural autonomic nerve supply 
which is under the direct control of cerebral cortex. The combi¬ 
nation of these factors ultimately induces various pathological 
changes in the given organs. Initially these changes are func¬ 
tional in nature and later on lead to organic changes. In case of 
endocrine glands which are richly supplied with vessels, such as 
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anterior pitutitary, thyroid, adrenals and sex glands, circula¬ 
tory disturbances caused by neurosis may significantly affect 
the syntheses of hormonal substances and the rate of their 
liberation into the blood stream. In this regard Kurtsin states' 
“The experimental findings regarding disturbances of vascular 
activity in neurosis provide a physiological explanation of the 
etiology of certain functional disorders of the vascular system 
itself from the point of view of the cortico-visceral theory. Of 
particular importance in this case is the fact that they indicate 
the great importance of the vascular factors in the development 
of a pathological condition of the internal organs and in the 
maintenance of a pathological condition of the cerebral centres 
in corticovisceral disturbances.” 


Basic Factors of Stress Diseases 

Thus, the main basic factor in the development of stress 
disease appears to be mental trauma which produces overtax¬ 
ing of the excitation and inhibition process of the cerebral 
cortex. Such a mental trauma can be very acute and severe or 
moderate but repetitive which cannot be tolerated by the cere¬ 
bral cortex. Psychic trauma acts as a trigger mechanism, which 
ultimately leads to the development of stress diseases such as 
hypertension, ischemic heart diseases, peptic ulcer, ulcerative 
colitis, bronchial asthma, etc. Most of these diseases are caused 
by the disturbance in the environmental factors which stimu¬ 
late the exteroceptors (sense-organs) to convey the excessive 
stimulation to the cerebral cortex. On the other hand accor - 
ing to Kurtsin, there can be excessive stimu ation o e 
bral cortex by the disturbed interoceptors due to so 
functional or organic disorder in one of the internal organs 
which may l M d t ° ths same “fdevcop ^ of 

disease. Accordingly m f J ^ there may not be 

mental trauma can be found, in a is most 

any positive history and in such ““‘^‘‘"However, once 
probably responsible for causing ^ disturbance in 
the disease has manifested itself disease remains 

the cerebral cortex the further cour 
almost the same. 
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Since, for the development of all these phenomena the 
cerebral cortex is the main seat of disturbance, one should 
know more about its role in this regard. Thus, it is realized that 
the entire brain does not function in the same way, nor it is 
always possible to localize every bodily function in the cerebral 
cortex. One should nevertheless remember, that the cerebral 
cortex functions as an integral unit along with the subcortical 
centres. However, for practical purposes Kurtsin divided the 
cerebral cortex into three groups of cerebral centres with spe¬ 
cific functions, viz. (1) Mental brain, (2) Somatic brain, and (3) 
Visceral brain. It is now known that the somatic brain which 
controls the action of voluntary muscles is situated in the 
motor area of the cerebral cortex. Visceral brain is connected 
with the activity of the autonomic nerves supplying the internal 
organs. They can be grouped together as their centres are 
situated in the limbic cortex, basal surface of the frontal lobe, 
hippocampus, and amygdaloid complex. Any disturbance in 
these regions would produce marked changes in the function¬ 
ing of corresponding internal organs. There seems to be close 
collaboration between the nerves of somatic and autonomic 
nervous systems and many a time their afferent and efferent 
fibres pass together in the same tract. The centre for mental 
activity mainly remains in the frontal lobes which controls all 
our thoughts and consciousness throughout our lives. 

In short, the posterolateral part of the cerebral cortex and 
its centres of visual, autitory, tactile and other sensory activi¬ 
ties receive their messages from the external environment to 
produce the required synthesis and analysis of these stimuli. 
The anteromedial brain assesses these informations received 
by the posterolateral part, adjusts them as per the needs and 
uses them for planning programmes of action through its 
psychic centres in the frontal lobes. In this way frontal lobes 
play a dominant role and if any damage occurs to these lobes, 
the person fails to perform any of the higher intellectual 
actions. In this way the cerebral cortex carries on its function in 
a most complicated manner, and it needs extensive study to 
appreciate its full role in the activities of our life, which go on 
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continuously not only as a result of environmental stimuli but 
also as a result of continuous influence by certain cortical’and 
subcortical centres, such as limbic and hippocampal areas of 
the cortical region, reticular formation, thalamus, brain stem 
and hypothalamus of the subcortical region. It is these cortical 
and subcortical centres which keep the mind always alert and 
active throughout our life. 

The mechanisms of action of the psychic, somatic and 
visceral centres of our brain are closely interconnected by 
efficient anatomical and physiological links. However, the 
psychic centres are more closely associated with somatic cen¬ 
tres than the autonomically controlled visceral centres. Thus, a 
person can perform a complex muscular action by activating 
the voluntary muscles by his own will, but he cannot ordinarily 
influence his heart rate which is under the control of the 
autonomic nerves. However, it has been seen that by yogic 
practice one can also develop control over the visceral func¬ 
tions. This indicates that the connections between the pyschic, 
autonomic and visceral centres are there, but ordinarily they 
are weak. But they can be made strong by the practice of yoga 
and other similar measures. Thus, some people may develop 
psychosomatic disorders after stress, whereas others develop 
only somatic or autonomic visceral disturbances, and in still 
others there may only be some psychic or mental disturbances. 
All such variations in response to mental trauma are consi¬ 
dered to be due to individual differences in age, sex, occupa¬ 
tion, personality, education, early life experience etc. This 
may ultimately lead to varying types of response, sue as, some 
persons may become angry, whereas others may ec °™^ 
after receiving the same type of stress, depen 
factors mentioned above. These emotiona ac ° r centres 
their centres in the limbic system connect the 

above and hypothalamus “ psych0 somatic 

disturbances leading to develop 

disorders. that many a time initially psychoso- 

It is interesting to note that ® y . the form 0 f periodic 
matic disorders of internal org periodic alterna- 

alteration of hypo- and hyperactivity. Such pe 


108 


Stress and its Management by Yoga 


tions may last for a few days or weeks and sometimes even for 
months. These are more common in the stress disorders of 
gastro-intestinal canal such as peptic ulcer, ulcerative colitis 
etc. although they can also be seen in the manifestations of 
cardiovascular disorders. It seems that in the inital period of 
excitation of autonomic nerves, cholinergic nerves play a dom¬ 
inant role which is later on taken over by the adrenergic nerves. 
Therefore, in the initial period of functional disturbances there 
occurs periodical overlapping and predominance of choliner¬ 
gic and adrenergic nerve activity leading to hyper-and hypo- 
secretion of various internal organs. Later on, depending upon 
the genetic and environmental factors one of the two auto¬ 
nomic components settles down to produce the various patho¬ 
logical changes in one of the organs. 


CHAPTER 8 


Patho-Physiology and Clinical Aspects 

of Stress Diseases 

Normally, an average person can tolerate a certain amount 
of psychic trauma without much disturbance. However, if it 
exceeds the limit of his endurance then various psychological 
changes take place. Normally, such a phase remains in the 
body for a short while. However, if it becomes recurrent in the 
form of a repeated psychic trauma, then one may observe some 
visible and demonstrable changes in the behaviour and person¬ 
ality of a person. 

It is a fact that in a recurrent stressful situation there occurs 

increased activity of the cerebral cortex, especially of the psy¬ 
chic centre. This fact can be confirmed by the EEG changes 
and also biochemically by observing increased acetylcholine 
content of blood with a decrease in the acetylcholine content of 
brain. As a result of these changes the patient becomes more 
irritable and readily becomes a victim o s eep essness, n 
vousness, worry, palpitaton and appre ension. ® nervous 
ops fine tremors in the hands and becomes 
in the face of an emergency situation, sue . pheno- 

examination or interview. Such a 

menon with elevated leVe 'of almost all the stress 
acetylcholine content is the ear y 1 ^ ^ of disturban ce 

disorders. However, the durat o depending upon 

may vary from individual t ^ ^ ^ nature and 
genetic and environment^ ^ n continues perceptibly it 
seventy of stress. As the > organs more than the 

affects one or more ot sus y 
remaining ones. 
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Psycho-Somatic Changes 

As the acetylcholine content of blood increases, it stimu¬ 
lates all the organs and tissues of the body as evidenced by 
increased oxygen uptake of all the organs and tissues. How¬ 
ever, those organs which ae highly sensitive react quickly and 
those which are less sensitive react slowly. The hypothalamic 
region of the brain with plenty of catecholaminergic fibres and 
the adrenal medulla normally react promptly and give rise to 
increased outpouring of catecholamines. They include norad¬ 
renaline, adrenaline and to some extent dopamine. Such a 
stimulation of the entire sympathetic nervous system causing 
stimulation of all the organs and tissues through circulating 
catecholamines is initially a very beneficial reaction for the 
survival of the person concerned Unless such stimuli are pro¬ 
vided which accelerate the metabolic process and other activi¬ 
ties of the organs and tissues, there would be complete inertia 
and inadequate activation of these organs. Hence, certain 
amount of stress and strain is essential for the healthy growth 
of the organism. 

As it would be discussed later on, the catecholamines stim¬ 
ulate all the cells of the tissues and organs by activating the 
enzyme adenyl cyclase present in the membrane of each cell of 
the body. This adenyl cyclase activates the 3-5 cyclic AMP 
which in turn converts the ATP to ADP and releases energy. 
The energy thus released stimulates the functioning of each 
cell. Thus, endocrine glands release more of hormones and the 
heart beats more rapidly and forcibly. Because of the stimula¬ 
tion of smooth muscle fibres present in the blood vessels espe¬ 
cially at the arteriolar level there occurs a generalized 
vasoconstriction leading to increased blood pressure. Here it 
should be remembered that moderate vasoconstriction along 
with moderate increase in the blood pressure is beneficial. In 
case this vasoconstriction becomes more severe due to excess 
or repeated stress, the cells may go into a state of anoxia. If 
such a state of anoxia with the above stated mechanism of 
activating adenyl cyclase system is repeated, it may lead to 
more harm to the cells than good. Therefore, it becomes 
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obvious that if the release of catecholamine becomes excessive 
or prolonged, it may have a harmful effect on the body by its 
vasoconstrictive and other similar actions. It is known that 
acetylcholine activates the cells through cyclic GMP and it is 
usually accompanied by vasodilatation and hence has very 
little harmful effect on the body. Catecholamine, on the other 
hand, may produce a situation in which the cells may be put 
into distress just as starving does to an overworked man. 
However, ordinarily the coronary and cerebral vessels are 
spared from these vasoconstrictive effects since they do not 
have alpha-adrenergic receptors. 

Because of these potentially harmful effects of catecholam¬ 
ines, there are many bodily mechanisms through which the 
excessive actions of catecholamines are quickly neutralized. 

(1) The acetylcholine which initiates the release of catecho¬ 
lamine may become less active, and as a result of it, the con¬ 
tinued stimulation for the secretion of catecholamine may 
become less. Similary, acetylcholine can also physiologically 
antagonize the action of catecholamines by counteracting its 
function through the parasympathetic nerve endings. 

(2) On the other hand, biochemically, the catecholamines 
may be degraded by MAO (Monoamine Oxidase) and COMT 
(Catechol-O- Methyl transferase). If these enzymes are not syn- 
thetized in sufficient a uantitv, the action of catecholamine may 



may not be of much value 
conducted by estimating 
activity in a given organ. 


the related enzymes to assess the 
*nd organs there are also some 


(3) In all the body tissu~ ° 
putative neurohumors in 
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ies and hence works as a powerful agent for antagonizing the 
vasoconstrictive action of catecholamines (Fig. 25). It is nor¬ 
mally released by the mast cells present in the tissues. But the 
histamine has also been found at those places where there are 
no mast cells such as the brain. Therefore, it is postulated that 
histamine can be produced by all the body cells by utilizing the 
amino acid Histidine present in the cytoplasm. Similarly, sero¬ 
tonin also can antagonize the action of catecholamines in 
certain localized areas, such as the Raphe nuclei of the brain to 
a certain extent. However, serotonin may not be available in 
abundance in all the other areas where catecholamines are 
formed and hence this may not be as effective an antagonist as 
histamine. Recently, it has been postulated that even prosta¬ 
glandin E might antagonize the action of catecholamine in the 
tissue especially with regard to its cardiovascular mechanism. 
It is stated that prostaglandin E causes vasodilatation and 
hence it is capable of neutralizing the vasoconstrictive effect of 
catecholamine. However, this aspect needs further confirma¬ 
tion. Summerizing the above statements, it appears that the 
main agent which neutralizes the vasoconstrictive action of 
catecholamine is histamine which is found throughout the 
body, though the other two agents, serotonin and prostaglan¬ 
din E, may also contribute to some extent. 

BLOOD VESSEL RESPONSE TO NEUROHUMORS 



NORMAL RESPONSE 
CATECHOLAMINE 



JM- 


N 

histamine 


CATE 1 


MILD SHOCK SEVERE SHOCK 

■ Shows the effect of catecholamines in the microcirculation of organs 

and tissues. Normally, when the stimulus is mild, acetylcholine causes mild 
vasodilatation. As the effect of catecholamine dereases, normal circulation is 
maintained. However, if the stimulus is severe there is excessive vasoconstric¬ 
tion followed by liberation of histamine locally which produces marked 
vasodilatation leading to severe vascular engorgement, oedema and swelling 
m the region. 
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(4) Metabolically, insulin is a powerful no 
tralizes the action of adrenaline rtic , , agent which neu - 
line increases glycolysis alucL Wel ‘ k " own th « 
adrenaline causes hypetST h " 4 Th ». 

increased free fatty acid total linid and , yper ipaemia with 

bi °„. d ^ prorsr w ^tririd f 

gen synthesis, lipid 

m physiological doses. Hence, insulin is also a powerful- 
bolic antidote to catecholamines in the body. 

of ra!e^hol Certain CXtent cortisone aI *° antagonizes the action 
holamines especially the vasoconstrictive effect of 

noradrenaline by improving the microcirculation of the tissues 
and causing vasodilatation. Thus, one can see from this that 
though following all types of stress there occurs increased 
outpouring of catecholamines, there appear to be many physi¬ 
ological and biochemical mechanisms in the body which if 
present in optimum quantity fully neutralize catecholamine: If 
these safeguards are not present in any organ or tissue either 
due to genetic or environmetnal factors, the excess of catecho¬ 
lamines may produce harmful effects especially in the middle- 
aged and elderly persons. Once these catecholamines are found 
increased in blood or body tissues, they gradually settle down 
to one of the systems or glands of the body to produce its 
damaging effects. Why and how such a selective damage to a 
particualr organ takes place in a given individual is an impor¬ 
tant subject which needs further discussion and investigation. 


Weak Organ Phenomenon 

It is now well known that out of a large number of people 
who are exposed to excessive amount of stress, only a few 
become the victims of some type of stress disorder, because 
°thers gradually become well adapted to such a situation. They 
commonly do so by having developed sufficient neurohumoral 
^grading enzymes in the body and also other antagonizing 
me chanisms to quickly get over the respective neurohumors 

Produced in response to repeated stress. Even in t ose eww 0 
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develop such stress disorders, there is no definite means by 
which one can predict which one of them would develop what 
type of stress disorder and under what circumstances. Further, 
it is not at all clear as to which one of the organs or tissues 
would ultimately become a target of one of these stress dis¬ 
orders and what are the factors which would determine such a 
localization. 

As already discussed, one of the guidelines is that geneti¬ 
cally the type of psychosomatic constitution may predispose 
people to get a particular type of the disease, but there are 
many variations and exceptions to this and it can at the best be 
only one of the many factors. In addition, there are a few other 
evidences to indicate that one of the important factors which 
determine the localization is the amount of neurohumoral 
secretion such as acetylcholine or catecholamine that occurs 
following a stressful situation. It is known that these neuro¬ 
humoral secretions depend upon the number of actively secret¬ 
ing cholinergic fibres and catecholamine secreting nerve 
endings (adrenergic and noradrenergic fibres) in a give'll organ 
and also the number of mast cells present which are responsible 
for the secretion of histamine. Similarly, the capacity of the 
organ for producing degrading enzymes of the respective 
neurohumors may also determine whether that organ is likely 
to be the target of the stress disease. For example, if genetically 
there is excess of actively secreting noradrenergic fibres in 
thyroid gland with a minimum MAO producing cells, then that 
thyroid gland can become a target of thyrotoxicosis due to 
excess of catecholamine. Similarly, after birth if for some 
reason or the other, as discussed earlier, an organ has been put 
into lot of stress such as the stomach, there is every reason to 
believe that it is a weak organ in that person, and hence, his 
stomach would be the first organ to be affected by excess of 
acetylcholine whenever it exceeds the stress threshold of that 
person. Therefore, it appears that the stress disorders localize 
in a given organ partly due to genetic weakness and partly due 
to weakness acquired after the person has been born and 
brought up. Even amongst the two possibilities various envir- 
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Autoimmune Phenomenon 

Following stress catecholamines are mainly responsible for 
products some of the main biochemical and pathologic, 
changes. Amongst,he various actions of catechoLines the 
vasoconstrictive effect of noradrenaline produces many patho¬ 
physiological changes. It is well known that whenever there is 
complete vascular blockade due to thrombosis, there occurs 
infarction in that organ. However, if recurrent temporary vas- 
cular blockade occurs d ue to severe vasospasm at the arteriolar 
ends as a result of excess of noradrenaline, it gradually produ¬ 
ces chronic ischaemic changes such as patch necrosis, atrophic 
changes or fibrosis in that organ. In such a situation with 
recurrent temporary ischemia some of the necrotic materials 
from the affected cells which may act as hidden antigens are 
absorbed by the local region through vessels and lymphatics 
and are carried to regional lymph nodes. Here, these antigenic 
materials evoke the formation of antibodies by the plasma cells 
and macrophages present in these lymph nodes. When such 
antibodies again come in contact through lymphocytes in the 
blood with the antigenic materials present in the affected 
organ, there occurs a typical chronic inflammatory reaction. In 
this process the lymphocytes and plasma cells take a dominant 
role in producing the antigen-antibody reaction. If this process 
is allowed to continue fora long time as a result of continuous 
stress, then there occurs a gradual destruction of the paren¬ 
chymatous cells of that organ by the immunologically compe¬ 
tent plasma cells and lymphocytes. One can observe all these 
autoimmune changes very clearly in case of chronic thyroiditis 
and certain types of thyrotoxicosis. But such changes can also 
be seen under similar circumstances in all the organs with stress 
diseases. Gradually, as the disease progresses under e con- 
linued stressful situations with recurrent incidence ° f “ 

lamine release and vascular insufficiency. changes 

°f the organs become involved with autoimmune changes. 
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Many a time one can observe a kind of periodicity in these 
changes directly related to psychosomatic stress. Normally in 
the inital period there occurs hyperactivity in these organs 
followed gradually by hypoactivity. Initially these changes are 
so insidious that the patients usually do not realize the impact 
of the damage, unless the changes appear more abruptly or in 
greater severity. These chronic inflammatory and autoimmune 
changes are followed by healing, then there occurs fibrosis in 
some of the organs, which may itself lead to many complic- 
tions. Thus, autoimmune thyroiditis would ultimately lead to 
hypothyroidism and myxoedema. Bronchial asthma is gradu¬ 
ally followed by permanent narrowing of the bronchi which 
would lead to emphysematous changes. Chronic peptic ulcer 
and its healing process may lead to pyloric obstruction. 
Chronic ulcerative colitis may be followed by lead pipe type of 
colon. Chronic arteritis gradually leads to atherosclerosis, 
hypertension, thrombosis and haemorrhage. Thus, coronary 
thrombosis or cerebro-vascular accidents are nothing but the 
sequelae of stress disorders of these affected organs. In all these 
stress disorders there is initially increased catecholamine level 
leading to all these autoimmune phenomenon and healing in 
some form or the other which further leads to some of the 
above mentioned complications. Since some of these changes 
are also seen in the aging process, what usually occurs as a 
result of stress and strain of life can be called as nothing but a 
hastening of aging process resulting in so called premature 
aging and resultant atrophy of the vital orgns in relatively early 
age. 

Four Phases of Stress Disorders 

There are thus four distinct phases in the development of 
stress disorders— 

(1) Psychic Phase, 

(2) Psychosomatic Phase, 

(3) Somatic Phase, and 

(4) Organic Phase. 
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In .he psychic phase the personas most of the psycholoni 
cal changes as a result of excessive psychic trauma Re Beat !d 
and excess.™ psychological onslaughts from thepeople 
around h.m et.her a. h,s restdence or a, his place of work make 
h,s central nervous system overactive. He becomes very irrita¬ 
ble and hyperactive and may develop mild tremors in his limbs 
Sleep is disturbed and he becomes more anxious than before' 
He looks worried and anxious and he always thinks of some 
impending disasters. All these features can be subjectively 
measured by using anxiety scales and objectively by estimating 
acetylcholine content in the blood, which is usually found 
much more increased than normal. Depending upon the type 
of personality and body constitution, and upon the type of 
stress phenomenon, the persons continue to undergo these 
changes for a period ranging from a few days to a few months. 

If the same situation continues, the patient goes to phase 
two of this phenomenon, namely the psychosomatic phase. At 
this stage along with the above stated functional disturbances 
one can also notice certain generalized changes such as hyper¬ 
tension, tremors, palpitation, etc. 

In the third or somatic phase one can notice an increased 
function of all the organs, especially of target organs. Thus, 
some features of hyperthyroid state can be seen if the thyroid is 
the affected organ. Similarly, tachycardia and hyperchlorhy- 
dria can be observed if heart and stomach are the target organs 
respectively. Thus, in this stage gradually one can surmise 
which one of the organs is going to be affected in this process. 
As already stated, the stress disease usually settles in an organ 
depending upon the sufferer’s hereditary background and also 
on the environmental factors. Hence, along with various mam 
festations of stress, there may be evidence of increased catecho¬ 
lamine secretion which can be confirmed by estimation o 
catecholamine during the period of organic, ypcr^*nc 
Many a time symptoms'are seen in paroxysm height of 
catecholamine estimation should be ; one . einacetY ]_ 

manifestations. At this stage, al °" g ^catecholamine content 
choline, there will be an increase in 
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(ECTOMORPH) (MESOMORPH) (ENDOMORPH) 

Fig. 26. Shows the neurohumoral pattern in 4 stages of development of stress 
disorders. In the first, with psychic disturbances there is increase only of 
acetylcholine in the blood. In the second or psychosomatic phase there is 
predominance of catecholamines indicating sympathetic overactivity. In the 
third or somatic phase, all the neurohumors increase in the blood. In the 4th 
or organic phase the disease localizes in one of the weak organs, as deter¬ 
mined by somatic and environmental factors. Thus, one can see in peptic 
ulcer more of acetylcholine, in hypertension more of catecholamines, and in 
bronchial asthma more of histamine. 

along with its degrading enzymes, which would indicate more 
turnover of it during this period. (Fig. 26). 

At the fourth stage, gradually the lesion settles down in the 
target organ with full-fledged autoimmune phenomenon in the 
form of chronic inflammatory changes. Gradually, many a 
time the features of psychological and psychosomatic pheno¬ 
mena subside as the disease fully settles down in an organ. 
Hence, often, the pathogenesis and pathology of these diseases 
are completely missed and one is likely to think that it is purely 
an organic disease. Coronary insufficiency, thyrotoxicosis, 
bronchial asthma or peptic ulcers are some of the glaring 
examples of such a state of affair. Unless we realize the earlier 
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background of these patients and unless we try to overcome 
them m the early stage, we can never be able to provide the7a 
complete and lasting recovery. F a 


Further, when these organic lesions are seen in a given 
organ, one can also witness plasma cells and lymphocytic 
infiltration along with excess of liberation of histamine and 
histaminase in the blood. In appears that it is this histamine 
which ultimately initiates the healing process by causing vaso¬ 
dilatation leading to fibrosis. The symptom complex of these 
fully developed stress disorders is too well known to be 
repeated here. The pathological features remain in these 
organs for a considerable period of time and ultimately the 
person may succumb to one of the complications of these 
diseases during the course of time. However, if he survives, he 
may get complete healing and fibrosis. But then he becomes a 
victim of hypoactivity of these organs leading to diabetes 
mellitus, myxoedema, emphysema, cardiac infarction etc. 


CHAPTER 9 

Principles of Therapy of Stress Disorders 

Now, it can be well realized that the therapy for stress disorders 
can be planned depending mainly on the stage at which the 
patient has sought medical advice (Table 1). 

Thus, in the first phase, mainly with psychic features, the 
principle of treatment would be the efficient delivery of psy¬ 
chotherapy. According to modern trends, such a psychother¬ 
apy should ordinarily be given by psychiatrists. However, since 
the incidence of psychosomatic disease is high and is increasing 
daily ,it is very essential that every medical man is fully conver¬ 
sant with the principles of psychotherapy. Unconsciously or 
consciously every doctor does give some type of psychotherapy 
to all his patients.In fact success or failure in the practice of 
community medicine mainly depends upon how much one 
deals with the psychological aspects of medicine to give a 
complete cure to his patient. 

In fact, attentive listening to the patients’ complaints in 
great detail would itself help the patients to unburden their 
emotional disturbances and ease the mental tension and cause 
relief to them. Similarly, unburdening of one’s mental tension 
to one’s close relatives or friends everyday seems to be the best 
first aid to remove mental stress and strain. Hence, patients 
with acute mental stress should be encouraged to talk of their 
mental problems regularly to someone who can analyse their 
problems and give helpful suggestions. 

In addition, in developing countries like India, various 
other measures are also taken which have a direct bearing on 
the mind. These include worshipping God either at one’s own 
residence or in a temple. By doing so, many mental problems 
are eased. Similarly, by regular chanting of Mantras, reading 
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holy “Quran" or "Bible” loudly,may also produce some mental 
satisfaction or rehef. It appears that many of the tradkiona 
practices and ceremon.es which are directly or indirect 
re ated the off ^nngs to God or worshipping God are 
nothmg but a sort of psychotherapy. If in spite of all these pmyers 
and offerings one happens to face adversities in life, he meets 
them boldy and with confidence thinking that they are 
unavoidable and he is destined to overcome all the difficulties. 
Because of his specific make-up and attitude toward life during 
the period of adverse circumstances and situations he does not 
get the real impact of stress and strain of life and he faces them 
with much tolerance and composure, since he feels that his 
misfortunes are the result of his own misdeeds of his previous 
births and he cannot possibly escape them. 

Table I. 


PHASE 

PSYCHIC PHASE 

PSYCHOSOMATIC 

PHASE 

CLINICAL 

FEATURES 

NERVOUSNESS 

IRRITABILITY 

SLEEPLESSNESS 

PALPITATION 

HIGH B. P. 

RAPID PULSE 

treatment 

PSYCHOTHERAPY 
YOGIC PRACTICE 

PSYCHOTHERAPY 
YOGA PSY. 

DRUGS 


SOMATIC PHASE 

ORGANIC PHASE 


SYMPTOMS OF 
hyperfunctio¬ 
ning ORGANS 

SYMPTOMS OF 
pathologically 
detectable 
lesions 


yoga psy. 
drugs SPEC. 
medicine 

SPEC. MEDICINE 
AND/OR 

SURGERY_ 
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Because of the faith in God and religious attitude even now 
in all the developing nations the incidence of most of the stress 
disorders is comparatively low, especially in the rural areas. 
Thus, it is said that heart attacks are unknown in the African 
Zulu and rare in many of the Asian countries. All these psy¬ 
chotherapeutic measures have not only a great preventive 
value, but also have a great bearing on curative medicine. 
However, in the so called civilized communities and well deve¬ 
loped nations there is not much scope for such type of psycho¬ 
therapy. Hence, it becomes apparent that the more civilized 
one becomes the greater are the chances of his developing some 
type of stress disorder sooner of later. Therefore, the only way 
to protect oneself from the ravages of these stress disorders is to 
go back to our well documented ancient customs and systems, 
reform them to suit the modern society and follow them metic¬ 
ulously in order to avoid the development of stress disorders in 
the later part of life. Unless some such stringent measures are 
taken, these stress disorders may obtain the position of epi¬ 
demic diseases which engulfed the world in the middle of 19th 
century and killed the people during their very active and 
productive period of life. 

Role of Tranquillizers 

One of the most outstanding contributions in the field of 
psychosomatic medicine in recent years is the discovery of 
tranquillizers. At first it was the discovery of reserpine from the 
herb Rauwolfia serpentina that initiated the interest. It was 
found that the use of this drug not only reduced blood pressure, 
but also produced a sedative action mostly by reducing the 
neurohumoral content of the hypothalamus. However, it had 
many side effects, and hence many synthetic preparations were 
studied which could simulate the sedative effects without the 
side effects. Amongst them maprabromates and diazepam 
were found to be very useful in stressful situations. Amongst 
the two groups diazepam seems to be having a very specific 
action on the limbic system and hypothalamus by which it 
selectively reduces the neurohumoral content of Diencephalon 
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through its sedative and tranquillizing action. Because of this it 
,s found to be an .deal preparation for overcomingall the 
phenomena especally during acute stage. H„weve“ one” * 
drawbacks of this drug ts that it may lose its benef.cial effect 
when it is used for a long time and hence it may also cause drug 
addiction. 6 


In order to avoid this complication one will have to adopt 
some alternative meaures such as relaxation exercises to be 
discussed later on to give a lasting relief. 

Many times it is very gratifying to observe beneficial 
effects of these drugs on patients with paychosomatic pheno¬ 
menon. In fact , after the use of these drugs for some period, 
one can observe a significant improvement in the emotional 
and behavioural pattern of these patients. They sleep well and 
their irritability and palpitation become much reduced. Their 
blood pressure tends to come down gradually till it touches the 
" basal level within a short period provided there are no other 
organic changes in the walls of the blood vessels. However, if 
the stress phenomenon is more severe, then one will have to use 
major tranquillizers, such as chlorpromazine to tide over the 
acute phase of the disease. Along with these specific drug 
therapies one should use appropriate psychotherapy and also 
relaxation therapy to control the stressful situation 
permanently. 


Yoga and Relaxation Therapy 

Yoga has been practised in India for a number of centuries. 
However, its utility in controlling various stress . 1 S ^f^ S f! 
been explored only recently-especially in t e es l ” 

UK. There are several methods of yogic practic 

from different schools of ^“^^tpopulirand the 

propounded by Patanjah seems to b h ^ ^ 

universally accepted one. jnt0 three , name l y ( a ) 

stages, in short they could be g P ftnd (c) Me ditation. 
Postural exercises (b) Breathing some restr aint and 

In addition, one is expected ? behav ioural activities during 
moderation in all his bodily and behaviou 
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the practice of Yoga. The postural exercises described in Yoga 
are isometric exercises and hence the results of these exercises 
are quite different from the physical e/eVcises performed as per 
standard Western methods. The beneficial effects of all these 
exercises have already been described in detail elsewhere. Suf¬ 
fice it to say here that a regular practice of these yogic exercises 
improves the psychological functions of the individual. This is 
followed by improvement of memory and even of intelligence 
quotient. Psysiologically, the pulse rate, respiratory rate and 
blood pressure decrease after Yogic practice. Biochemically, 
there occurs a decrease in the circulating acetylcholine levels, 
and slight to moderate increase of catecholamine and cortisol. 
Serum cholesterol and blood sugar levels are decreased along 
with an increase in serum proteins. Further, the serum PBI is 
also increased which indicates improved thyroid function. All 
these findings suggest that there occurs an overall improve¬ 
ment in the bodily functions possibly due to improvement in 
the microcirculation leading to more efficient oxygen supply to 
all the organs and tissues of the body. Because of this, the aging 
process becomes somewhat delayed and stress competence is 
improved if it is practised regularly everyday. Further, it was 
also noted that these effects are short-lived and have no cumul¬ 
ative effect. 

The deep breathing exercise also produced almost similar 
results as we obtained after postural exercises. The technique 
has already been described elsewhere and one should usually 
do it 10 to 20 times per day depending upon one’s own capacity. 
This produces the desired results by improving the microcircu¬ 
lation especially of most of the vital centres such as cardio¬ 
respiratory, cerebral etc. 

Meditation is practised in different manners by different 
people. There are no universally accepted techniques. Bud¬ 
dhists adopt Vipassana type of meditation which consists of 
concentraing on one’s own breath after sitting in a comfortable 
position in a secluded place and shutting off the sense organs as 

x^ S l aS i, 0I lr Ca * n ’ transcen dental meditation described by 
a es Yogi chanting of some Mantras or sacred words 
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while sitting in a relaxed position for 15 to 20 minutes is also 
prescribed. Whatever may be the technique, one has to sit in a 
comfortable position and close his eyes and other sense organs 
as best as he can and then give a complete freedom to the mind 
to empty all the stress and strain of the day. If this is practised 
daily, it causes efficient relaxation of the mind and gives a 
freshness to the entire psychosomatic apparatus to restart its 
work with greater vigor and strength. 

When we studied this phenomenon in human volunteers 
after Vipassana meditation, we observed enhancement in the 
blood levels of neurohumors along with a reduction in plasma 
cortisol levels. This possibly indicates a decrease in the psycho¬ 
somatic stress and improvement in the capacity to do more of 
intellectual work. 

When one practises all these three methods, namely postu¬ 
ral exercises, breathing exercise and meditation daily one after 
another, remarkable results could be obtained to maintain a 
good physical and mental health. 


CLINICAL STUDIES 


Enconraged by this experience on healthy volunteers, we- 
also prescribed these yogic practices to patients with difft .ent 
types of stress disorders with due regard to their stage of 
psychic disturbance present at the time of starting Yogic prac¬ 
tice. Most of them felt much subjective improvement. How¬ 
ever, this needs further study and investigation. Usually in such 
cases we started both tranquillizers and Yogic practices in t e 
initial period. When improvement in the psychic sympoms 
was seen the tranquillizers were gra ua y 
patients were then prescribed only t e °gj 0 f psycho- 

combined therapy “^“^“stamed improvements in 
somatic disorders with marked , nd and third stage 

about75pcrcc„tofthcm=softhc8^0^^ £ 

within a period of 3 to 6 mo ^ vis ibie, but further 
objective improvements wer be prevented by regular 

deterioration of their condit 
practice of Yoga. 
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RELAXATION RESPONSES 

There are many other relaxation responses practised exten¬ 
sively in different parts of the world with equally good results, 
such as the one popularized by Benson. The Biofeedback 
method which was extensively studied by Miller in experimen¬ 
tal animals, is now being subjected to elaborate clinical trials. It 
appears that in properly selected cases and with the necessary 
facilities it can be a good substitute for Yogic practice, espe¬ 
cially for meditation. However, this does not replace the postu¬ 
ral exercises or breathing exercises described in Yoga for 
improving microcirculation in various organs and tissues. 

Similarly, autogenic training practices in Germany or Zen 
meditation popularized in Japan also yield equally good 
results. In the absence of any comparative data it would be safe 
to presume that all these measures probably give equally good 
results, though a combined practice of Yoga may be preferable 
to all, in view of its additional advantage of improving micro- 
circulation to all the vital organs in the body. 

SPECIFIC MEDICAL MEASURES 

When a stress disease involves a particular organ fully after 
the repeated neurohumoral and microvascular changes, then 
various typical manifestations of the involvement of that organ 
such as coronary insufficiency, chronic peptic ulcer etc. 
become quite obvious. As the pathophysiology of the disease 
progresses, the psychic manifestations gradually become less 
and less and the signs and symptoms of organic pathology 
become fully established and manifested. The features of var¬ 
ious pathological changes become apparent such as the devel¬ 
opment of autoimmune phenomenon leading to chronic 
inflammatory changes including ulceration in the mucosa 
which is followed by healing and fibrosis. In blood vessels such 
changes lead to calcification of the vessel wall. All these 
organic changes cannot be reversed completely towards nor¬ 
malcy by any medical measure and hence the residual changes 
would remain permanently in the respective organs and tissues. 
Thus, in order to hasten the healing process early and control 
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these stress disorders specific medical measures should be 
adopted Accordingly, ,n thyrotoxicosis the antithyroid mea¬ 
sures such as Neomercazole should be taken till the chronic 
inflammatory reaction subsides. Similarly, in asthma and 
ulcerative colitis one should give small doses of cortisone to 
suppress inflammation. For peptic ulcer, antacids and anti¬ 
cholinergic agents are needed to overcome the disease. For 
controlling the blood vessels pathology, sympatholytics, beta 
blockers and anticholesteremic agents would be necessary. 
Like this, in all cases of stress disorders of individual organs 
one should use anti-inflammatory agents along with specific 
drugs to give a lasting relief. But in addition, tranquillizers and 
Yogic practice might also be required in many of them to 
control the main cause of the development of these diseases 
and also to prevent further deterioration of their condition. 


SURGICAL TREATMENT 

In advanced cases with fully established pathological 
lesions such as the long-standing cases of thyrotoxicosis, peptic 
ulcer or ulcerative colitis, mere medical measures may not give 
complete relief. Hence, in such cases, appropriate surgical 
treatment in the form of subtotal thyroidectomy, partial gas¬ 
trectomy or colectomy respectively will have to be instituted to 
get over the main pathological lesion. Here also, even after the 
appropriate surgical measures the psychotherapeutic measures 
already discussed may be required to cure the disorders fully, 
failing which recurrence is bound to occur in most cases. 


Summary 

Whenever a person is exposed to psychosomatic stress 
Whenever a person v and bodi]y changes 

beyond his tolerance, a series 01 . ., ,. f 

take place in succession. The changes ca 

stages - . . v otaee there occur only mental 

At the first or psychic * t ,? e be haviour such as sleepless- 
changes leading to alteration m thelbehav^ ^ ^ ^ 

ness, irritability, nervousn ®, S ’ aCCO mpanied by increased 
tional changes are usually 
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acetylcholine turnover in the cerebral cortex which occurs as a 
result of overactivity of the entire central nervous system. 

At the second stage, as the stressful situation continues, 
more and more of the neuroendocrine apparatus and the cen¬ 
tres of autonomic nervous system in the hypothalamus, espe¬ 
cially those of sympathetic nervous system become 
stimulated. As a result, many of the bodily changes leading to 
increased activity of the sympathetic nervous system become 
obvious in addition to the earlier mentioned hyperfunctioning 
symptoms of central nervous system. Thus, during this stage, 
there may be evidence of increased blood pressure, tachycar¬ 
dia, increased thyroid function etc. In the third stage or 
somatic phase, gradually the stress disorder settles down in one 
of the organs as a result of excessive action of autonomic 
nervous system. In some organs it is the excessive action of 
sympathetic nerves,ssuch as heart and blood vessels, whereas in 
others it is the excessive action of parasympathetic nerves such 
as in chronic peptic ulcer, bronchial asthma etc. The exact 
cause of the involvement of a particular organ is to be found in 
the genetical and environmental background of each individ¬ 
ual. This varies from person to person and hence, it is ordinar¬ 
ily difficult to predict in each case as to which organ will be the 
target of stress disease. One has to look out for the hyperfunc¬ 
tioning of one or more organs, such as hyperchlorhydria, 
hyperthyroid state, angina pectoris etc. However, since there 
are hardly any visible organic changes at this stage, they are 
reversible. In the fourth stage or organic phase there are patho¬ 
logically and radiologically demonstrable changes in the 
organs, possibly because of prolonged action of neurohumors. 
These lesions need either specific medical or surgical treatment 
to overcome the disease. The full knowledge of all these possi¬ 
bilities is essential for a thorough understanding of the prob¬ 
lem, so that a proper diagnosis of the stress disorder and also its 
stage could be correctly assessed and managed. Apart from 
taking a detailed history of the psychological and bodily com¬ 
plaints one should also carry out certain laboratory investiga¬ 
tions such as acetylcholine, catecholamine, histamine and 
plasma cortisol either in blood or urine to biochemically assess 
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,be exact stage and severity of the stress disorder. If the signs 
and symptoms refer to any specific organ, the extern of ft 
functional and organ,c lesions should be assessed by foilin' 
vanous biochemical and radiological studies. From all thesl 
investigative procedures one should be able to correctly label 
each case whether it is purely psychological or it is a case of 
psychosomatic disease or whether it has now become a fully 
established bodily or organic disorder. 

Treatment should be planned as per the stage of the disease. 
If the disease is purely in the psychic phase with various psy¬ 
chological manifestations, then psychotherapy in different 
forms along with appropriate tranquillizers would be the ideal 
treatment. One will have to individualize the psychotherapy iri 
each case depending upon his or her psychic background. The 
tranquillizers could be minor or major, depending upon the 
severity of the case. In addition, effective reassurance and 
change of environment would also help the patient. In the 
second or psychosomatic stage of the disease apart from the 
psychotherapy and tranquillizers, one whould treat the 
involved hyperfunctioning autonomic nervous system by giv¬ 
ing anticholinergic drugs in case of parasympathetic hyperac¬ 
tivity and alpha or beta adrenergic blockers in case of 
sympathetic hyperactivity. In order to reduce the hyperactivity 
of endocrines, especially the adrenal cortex, one may have to 
give anabolic hormones and insulin in small dosage to counte¬ 
ract the metabolic disturbances. In the third stage, in which the 
target organ become affected and hyperactive, appropriate 
medical measures should be given to get prompt re le . 
Amongst non-medical measures, Yogic exercises give the max¬ 
imum help to reduce the overactivity of the centra an au o 
nomic nervous system during all the peno s o s re ^ 

By doing so one can reduce the requirement of tranquillizers 

a bare minimum. , .• fc w ; t h 

At the fourth stage of the disease, t e pa^ ra diologi- 

fully established organic l esionsaa typic ^ dia ^ osis of the 
cal and laboratory findings. In th Here , keeping in 

stress disorder becomes com P ara ado pt either medical or 
view the severity of the case one s 
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surgical measures. However, the results of the treatment would 
be lasting and permanent only if the various earlier mentioned 
psychic and psychosomatic measures are also adopted before 
and after the specific medical and surgical treatment. 

In short, these stress disorders affect the entire psychoso¬ 
matic apparatus of an individual and hence, only removal or 
treatment of the lesion from one of the specifically affected 
organs will not give complete relief, unless the disturbance of 
the entire psychosomatic constitution is taken into considera¬ 
tion and treated as such. It would be utterly futile to treat one 
or two of the obviously involved organs, since, recurrences are 
bound to occur in the same organ or in some other organ, 
unless the treatment is instituted to cure the illness of the whole 
psychosomatic constitution. 


CHAPTER 10 
Role of Yoga in Stress 

Mankind has always tried to attain peace and happiness 
through all available means. The urgency of getting an ideal 
method of attaining mental peace has become great in view of 
the tremendous increase in the stress and strain of life espe¬ 
cially in urban areas. The rapid industrialization and urbaniza¬ 
tion leading to excessive crowding, too much of competition, 
excessive hurry and worry are some of the important factors 
which ultimately lead to mental and physical changes. Initially, 
a man tries to adapt himself to face such a strain. However, if 
such a situation is allowed to continue for a long time the 
person fails to adapt himself and then he starts getting the 
manifestations of psychosomatic changes one by one. At first 
he gets psychic changes such as irritability, nervousness, slee¬ 
plessness etc. If the process is not recognized and checked in 
time he gets some additional manifestations such as palpita¬ 
tion, increased pulse rate, rise of blood pressure etc. As these 
changes continue, he ultimately becomes a victim of one of the 
psychosomatic stress disorders such as hypertension, isc ae 
tnic heart disease, peptic ulcer, diabetes me itus, u cera ive 

colitis, bronchial asthma, thyrotoxicosis, migraine rlleumi- 

toid arthritis Co. Why a 

one of these stress diseases, depen environmental 

psychosomatic constitution and h climate , „ a ,ure of 
factors, such as nutritional statu , 

work etc. hvnertension with or without 

Amongst all these diseases YP melIitus see ms to be 

ischaemic heart disease and/or W _ wide phenomenon and 
the most common disease. It is a j s t j,e incidence of 

the more advanced the country, the greate 
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these diseases. Thus, in UK one in every 10 persons in the age 
group of 30 to 50 years is a victim of this disease, whereas in 
USA cardiovascular stress disorder seems to be the most 
important cause of death during the past few years. What is 
most alarming is that the incidence is still increasing and is 
affecting more and more of younger generation. 

It is gratifying to note that more and more powerful drugs 
are being produced and marketed for the benefit of such 
patients. However, the use of such powerful drugs has its own 
drawbacks, such as drug dependency, drug addiction, and 
toxic manifestation if used for a long time. 

Hence, in recent years there has been an intense search for 
non-medical measures not only to have control over these 
diseases, but also to prevent the development of these dis¬ 
orders. Man would like to mould his psychosomatic apparatus 
in such a way that he can boldy face the stress and strain of 
modern life without much difficulty. In fact, the problem of 
modern man is to learn how to increase his stress threshold or 
stress competence. 

If we look into the ancient past of mankind, we can easily 
< find out some of the methods described by the earlier philo¬ 
sophers, sages and spiritual leaders for maintaining tranquil¬ 
lity of mind. Amongst them Yoga seems to be the earliest and 
the most effective method for providing peace and tranquillity 
of mind. However, there are several other methods which have 
developed in various parts of the world and all these have 
probably derived their ins rations from Yoga in the early 
periods. 

Thus, in the Far East, especially in Japan, Zen meditation 
seems to be a well developed method for attaining mental 
peace. The word ‘Zen’ is derived from Chinese word "Chan , 
which in turn has been derived from the Sanskrit word 
" Dhyana From this, it becomes clear that along with Bud¬ 
dhism the principles of Zen, which is nothing but a method of 
enlightenment, travelled at first to China and then to Japan 
some time in the 12th century C.E. Since then, the system of 
Zen meditation has developed well. This Zen meditation is 
practised in most of the Buddhist temples in Japan. The main 
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credit goes to Suzuki who explained scientific details of 7en 
meditation to the rest of the world in his voluminous wort 

Sufism 


In the Middle East where Islamic culture has been flourish¬ 
ing during the last 12 centuries, the control of mental activity 
was done through the Sufi way. It appears that even the Sufi 
way might have gone from India, just as Zen meditation went 
to Far East. The main Sufi technique includes prayer which is 
nothing but another form of ‘Bhakti Yoga’. By this and other 
similar practices people belonging to Islamic culture and civili¬ 
zation attain mental peace. 

Recently, in Europe and especially in Germany, “autogenic 
training” as developed by Schultz and his colleagues became a 
popular method of achieving mental relaxation. In this, var¬ 
ious types of auto-suggestion and regular practice of relaxation 
lead to relief from many of the psychosomatic conditions. 
Jacobson in US A developed a technique of producing effective 
muscular relaxation, since he felt that this would ultimately 
lead to relaxation of mind also. However, in this technique 


here is no definite way of assessing how much a person has 
eally gained out of his practice. Hence, in recent years they 
lave developed suitable equipment to measure exactly how 
nuch relaxation one could attain after the practice eac time, 
fhis new technique is called “Biofeedback, in w ic ® ^ 
suggestion of Schultz and the relaxation technl ^ e 0 the ' 
son are combined and one can now accurately assess 
>rogress towards the end of each relaxation sessi 

In spite of the availability of ‘ ^ basic p rinci ples 
»«s of the world, one must reahz s are those of 

nvolved in the development of th uiiphtedonlyoneor 
[°ga- Each one of these techniques as lg^ ofthe body or 
he other aspect of Yoga either for not complee. If 

)f the mind. Therefore, these techniq ^ must follow in 
)ne wants to derive full benefit o ne( j e sc r ibed by Patan- 
) rincinle thp full piahtfold Yogic isci ^^unimiRshadaroot 
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in Yoga, which originated in India, it is high time that we 
should not only study, but also conduct research into the 
various aspects of Yoga so that the humanity at large, which is 
so keen to know more about Yoga, can derive fullest benefit 
from it and get over the stress and strain of modern life without 
much difficulty. 

The practice of Yoga has come down from the pre- 
historical past. The references to Yoga are available in Upani- 
shads and Puranas composd by Indian Aryans in the later 
Vedic and post-Vedic period. It seems, there developed many 
schools of Yoga, advocating different methods. Therefore, the 
main credit for systematizing Yoga goes to Patanjali, who is 
the author of Yoga Sutra. Though, he composed the treatise in 
brief code words known as “Sutras”, it is the most important 
basic text on Yoga on which a large number of commentaries 
were written by scholars not only of this country, but also by 
scholars from all over the world. It is through this basic treatise 
that the essential message of Yoga spread throughout the 
world. Amongst the people, who popularize the Yoga system 
throughout the world, the name of Swami Vivekananda stands 
out most prominently. By giving a scientific interpretation of 
Yogic methods and by supplementing them with the philoso¬ 
phical thoughts as described in Bhagavad Gita, he made the 
greatest contribution to the physical and mental harmony 
throughout the world, especially in the countries of the West 
like USA, UK etc. In recent years Sri Aurobindo also made 
many original contributions in this field, especially in the field 
of mind and consciousness. 

From the common man’s angle, one of the earliest and most 
important contributions was made by Buddha, about 2500 
years ago, which was easy to comprehend and practice. 
Because of this only his message for universal harmony was 
quickly taken over by the people all over the world, especially 
by the people of Asian countries. 

Thus, from the time of Bhagavad Gita which is a part of 
Mahabharata onwards the literature on the science and philo¬ 
sophy of Yoga has been increasingly enriched throughout the 
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W orld bypioneering scholars in the field by wru...g and preach¬ 
ing their expenence of Yoga and related subjects. 


Methods 


Though, the overall aim of Yoga remains the same, namely 
the attainment of the physical, mental and spiritual health, the 
methods described to achieve this goal are manifold. Those 
people who advocate only Hatha Yoga or the practice of 
physical postures feel that this is the most fundamental part of 
yoga and hence it must be practice by everyone. After master¬ 
ing the techniques of physical postures only one should try to 
do the other more complicated exercises such as Pranayama or 
breathing control and Dhyana or meditation. On the other 
hand, many other exponents feel that in order to attain the 
higher level of mental activity quickly one can straight away 
start the practice of meditation. They feel that if one can learn 
to control the unstable mind all the bodily systems automati¬ 
cally become adjusted. Avoiding all this confusion, Patanjali 
has recommended eight stages of Yoga discipline. They are 
Yama (Restraints), 2. Niyama (observances), 3. Asana (Physi¬ 
cal postures), 4. Pranayama (Breathing control), 5. Pratyahara 
(Withdrawal of sense organs), 6. Dharana (Contemplation), 7. 
Dhyana (Meditation) and 8. Samadhi (attainment of super¬ 


consciousness). 

Though, Patanjali has described all these stages in great 
detail, in some modification is necessary to suit the modern 
society. Thus, a combined practice of physical postures, brea 
thing exercises and meditation in a sequence is the best com 
promise to meet the present day need of the society. e *"esus 

°f these practices can be enhanced much more i one o 
the recommended restraints and observances in every y ^ 
It may not always be possible to follow themve^ ‘y« 
everyday life, but one should try one's 

Yamas or restraints are five, viz. 1. Qr truth- 

including avoiding bodily or mental„„ n .stealing of 
fu n ess in all the dealings of life, 3. A Y peeches 0 r 

anything in life such as money, material, ideas, sp 
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writings; 4. Brahmacharya or celibacy, which means refraining 
from all the activities related to sexual enjoyment directly or 
indirectly; 5. Aparigraha or non-possession ie. keeping one’s 
requirements to the bare minimum. All these five restraints are 
meant to prevent a person from indulging in too many undesir¬ 
able worldly activities injurious to his physical and mental 
health. 

Similarly, Patanjali has prescribed five Niyamas or obser¬ 
vances in life. They are: (1) Shaucha or cleanliness of body and 
mind: One should acquire clean habits in every walks of life; 
one should also keep his mind clean by avoiding passion, 
anger, greed, delusion, pride and jealousy which may lead to 
the development of abnormal behaviour. (2) Santosha or con¬ 
tentment: One should always develop a habit of contentment 
even under adverse circumstances so that he can concentrate 
and meditate without any obstacle to achieve his goal. (3) 
Tapas or austerity with regard to food, exercise, rest and 
recreation which will ultimately lead to the development of 
integrity in one s character. (4) Svadhyaya or intensive study: 
In order to make life healthy, happy and peaceful it is essential 
that we make an extensive study of the subjects in which we 
want to specialize. (5) Ishvara Pranidhana : In order to attain 
peace and a sense of humility it is always better to dedicate the 
actions and the fruits of our actions to God Almighty. This will 
help us to cultivate superior qualities of cultured human beings 
such as love, kindness, affection, charity etc. Unless we develop 
such an attitude of dedication in life we will not be able to 
concentrate and meditate. Yama and Niyama are to be fully 
understood and followed as far as possible by everyone inter¬ 
ested in the practice of Yoga. 

As regards physical postures (Asana), Pranayama (Brea- 
thmg Exercise) and Meditation, it would be much better and 
sa er 1 one learns them from trained Yoga teachers directly 
rather than from published articles or books. All these should 
e practiced very carefully and regularly, failing which, they 
may do more harm than good. Therefore, first one should learn 
t e correct techniques from the preceptor and then perform 
t em regularly in the morning on empty stomach. If one does 
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not get time in the morning, he can conveniently practice them 
in the evening, but in that case, one should regularly follow the 
same routine. Usually one starts with selected physical pos¬ 
tures for a period of 15 minutes, followed by breathing exer¬ 
cises for 5 minutes, and then meditation for 10 minutes 
everyday. If one starts doing these practices with firm determi¬ 
nation from the very beginning, then it becomes a regular habit 
and an integral part of the daily routine. The beneficial results 
of these practices, to be discussed later, can be perceived by 
each prectitioner within a few days and then they continue to 
increase as one goes on practicing them everyday. 

When one practices Yogic discipline for some time one 
gradually gets a feeling that he has developed an enhanced 
capacity to do more of creative work. In case, one does not 
fully utilize the creative energy released by these Yogic practi¬ 
ces, there is a possibility that he may misuse such creative 
energy for his own ultimate destruction. Because of this, one 
has to channelize his activated energy in such a way that it 
ultimately benefits the humanity at large. 

Since, there are different people with different physical and 
mental constitutions, there should be different methods to be 


adopted by them for serving the humanity at large. Though, 
there are many kinds of Yoga, three of them are more 
important—(1) Karma Yoga or Yoga of Action, (2) Bhakti 
Yoga or Yoga of Love and Devotion and (3) Jnana Yoga or 

Yoga of Knowledge. , 

Karma Yoga means performing one’s duties in the form of 
service to the people sincerely and to the best of abilities 
without expecting anything in return. In Bhakti Y°S a one 
carries on his duties with great humility and devotion and tries 
to surrender himself completely to God Almighty. Whatever 
the good thing that happens as a result of his activity he gives 
credit to God rather than to himself. Such a philosophy in life 
would usually lead to great success. In Jnana Yoga rone » tains 

great height by means of his intellectual activity. In short any 
great neignt oy nJ , t hwavs may be followed to achieve 

of these three principal pathways may u 

the goal of one’s life and without expecting anything in return 
me goal or one s , j n this connection the 

which would benefit him personally. 
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Bhagavad Gita is the most authoritative text which gives in 
detail, the philosphical and practical aspects of these Yogic 
practices which have received universal approbation through¬ 
out the world. 

Results 

It is now well known, that all those who strictly follow the 
principles and practices of Yoga, attain great things in their life 
time for the benefit of humanity at large. The ancient texts, 
Upanishads and Puranas bear this out. These texts have 
proved enormously beneficial to the mankind by inspiring 
universal harmony. It would not be an exaggeration to say that 
in recent times these ancient writings produced greater impact 
on the people of Western countries than our own. For exam¬ 
ple, the great German author Max Muller studied and trans¬ 
lated the Vedas and Upanishads into Western languages and 
spread the messages of these immortal books for activizing the 
feeling of universal brotherhood and peace. Amongst them 
Bhagavad Gila, which is one of the most important texts on 
Yoga, made greatest impact on the world in spreading the 
message of universal harmony, love and affection. 

Another important historical fact, which also enabled us to 
spread the messages of universal harmony in the world, espe¬ 
cially in Asian countries, is the birth of Buddha. He renounced 
his kingdom and practiced meditation for years, before he 
could attain enlightenment about the cause of human suffer¬ 
ings and also the methods to alleviate them. According to him, 
the main cause of human suffering is ignorance which leads to 
desire. All these physical and mental sufferings can be removed 
by practicing self-discipline which is a part of the Yoga 
preached by Buddha. Because of its simplicity and mass appeal 
his message quickly went outside India and spread throughout 
the world especially in the- South and South East Asian 
countries. 

In the recent past, one ot the persons who made maximum 
contributions for spreading the message of universal harmony 
through Yoga, was Swami Vivekananda. The main theme of 
his lectures delivered throughout the world, especially in USA 
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and UK was based on the Bhagavad Gita and Patanjali’s Yoga 
Sutra. In his address at Pasadena in California, USA in 1900 
on “the Ideal of a Universal Religion” he stated: “World is 
exercised in the later part of this century by the question of 
harmony in society. Various plans are being proposed and 
attempts are made to carry them into practice but we know 
how difficult it is to do so. People find that it is almost impossi¬ 
ble to mitigate the fury of the struggle of life, to tone down the 
tremendous nervous tension that is in man. Now, if it is so 
difficult to bring harmony and peace to the physical plane of 
life, the external, gross and outward side of it, then it is thou¬ 
sand times more difficult to bring peace and harmony to rule 
over the internal nature of man.” 


After discussing the main problems which the human 
society faces these days, he suggested ways and means for 
overcoming them. Thus he says: “To become harmoniously 
balanced in all directions, is my ideal of religion. And this 
religion is attained by what we in India call Yoga or Union. To 
the worker it is the union between men and the whole of 
humanity... from the lowest man to the highest Yogi all have to 
use the same method and that method is what is called concen¬ 
tration... The more this power of concentration, the more 
knowledge is acquired because this is the one and on y met o 
of acquiring knowledge.” After acquiring knowledge through 
concentration one tries to perform all h,s activities by follow¬ 
ing any one method of Yoga that suits h,s status and capacdy^ 

It may be Karnu, Yo S a B >« 

must practice any one of them reguia y 

Vivekanand concludes: "Lastly, tt ts ■ m P er f* , ^ e ' h e a * 

various Yogas should be carried out in practice. Mere theor 
various yogas suuu , Fi * we have to hear about 

about them will not °^. n , outt hem We have to reason the 

them, then we have <o« ha ve to meditate 

thoughts, impress; them on our who , e ufe „ 

on them, realize them until at last my ^ ^ of various 

Swami Vivekanan a spre nota ble persons practiced 

types throughout the wo ■ achievcd grea( things j 

and followed these tecnmq Father of 

their lifetime. Thus, amongst the Karma rog 
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our nation Mahatma Gandhi is the ideal person to be emu¬ 
lated. He was an ardent follower of the Bhagavad Gita and he 
used to recite a number of verses from the Gita daily during his 
evening prayer. He preached universal love and non-violence 
and it is these basic principles of life which made him great and 
Mahatma. Later, Pandit Nehru supported and practiced var¬ 
ious types of Yoga. Possibly, it is the practice of these Yogas 
from their very childhood which enabled them to face the 
enormous stress and strain of life with such great courage and 
strength. We can give many more examples of those who could 
achieve great things in life by the practice of Yoga. But suffice it 
to say here that it is a powerful means for maintaining good 
physical and mental health throughout the life if it is regularly 
practiced from an early age. 

Yoga and Stress Disorders 

As already stated, too much of stress and strain of life 
especially after the middle age, may lead to one of the stress 
diseases. As the developing countries are also becoming more 
and more industrialized, the number of these diseases are 
increasing at a very fast rate. Hence, there is an urgent need for 
taking proper measures to prevent the development of such 
diseases and also to recognize and treat them in the early 
stages. Though recently innumerable tranquillizing agents 
have been discovered and marketed, all of them have certain 
toxic and habit forming properties. Hence, their use should be 
limited to the bare minimum followed by certain non-medical 
measures such as different types of Yogic practice to control 
these diseases. These Yogic practices not only help in reversing 
the progress of these diseases but also improve the resistance of 
the body at the psycho-physiological level. Such non-medical 
measures should be adopted to overcome the stressful situa¬ 
tions and to maintain an alert mental state. This would largely 
avoid severe mental depression resulting from too much use of 
tranquillizers. Because of these dangers, there is an urgent need 
or popularizing the use of various types of Yogic practices 
throughout the world. There are already many organizations 
such as Transcendental Meditation Centres of Maharshi 


Role of Yoga in Stress 


141 


Mahesh Yogi in USA, UK and Switzerland and many other 
similar centres which are doing a useful service to the humanity 
at large. 

So far, we have treated 1007 cases of various stress dis¬ 
orders with very encouraging results. The patients of high 
blood pressure, diabetes and asthma, who came to us at an 
early stage, showed very good improvement. Those who came 
later, their drug requirement was considerably reduced after 
starting the Yogic practice. We are still following all these cases 
and we would be able to evaluate them in the near future. 

It is a known fact that the standard of living of the people all 
over the world is improving considerably, thanks to the enor¬ 
mous countributions made by science and technology in recent 
years. In some countries it is improving at a fast rate whereas in 
others the pace of growth is slow. In some areas of the world 
the growth has reached a saturation point whereas in others 
people are still struggling to attain their honoured position as 
quickly as possible. It is known that when there occurs an 
improvement in the material wealth of people, stress and strain 
of the mind also increase. That is why in these countries the 
incidence of stress disorders is also increasing at a very fast 
rate. Therefore, in order to lead a happy and prosperous life in 
a well developed country with utmost harmony in society Yoga 
can play an important role throughout the world. In fact, Yoga 
is defined as science of mental control. It not only helps one to 
control one’s mental state, but also to improve one’s personal¬ 
ity and behaviour, if it is practised regularly from childhood. In 
middle and old age groups if appropriate Yogic practices are 
continued it may delay the aging and degenerating process, 
with the result that a person may remain active and energetic 

Thus 1 lo r maintaining fgtd phyL and tnenta. health, 
one should adopt aU™‘SfcSTlZ 

- 

Once one master * ^ ^ and mental 

and starts experiencing the chang 
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health, one will adopt any one of the pathways to achieve the 
goal of his life. Yoga is a means or vehicle through which man 
can easily climb up the ladder of his progress. In fact, the 
enormous latent energy that would be let out after all these 
Yogic practices should be properly channelized through 
Karma Yoga, Bhakti Yoga or Jnana Yoga so as to enable 
one to serve humanity in the best possible manner. There is no 
doubt that it would ultimately lead to universal harmony. 

One of the most outstanding examples of such an achieve¬ 
ment is Mahatma Gandhi himself. By closely following the 
methods of Karma Yoga he made the greatest contribution to 
the humanity at large. He served the people of India especially 
the under-privileged people in a most humble and sincere 
manner without expecting anything in return. That is why his 
monumental social work is recognized and remembered 
throughout the world. Subsequently, his technique was 
adopted by many social reformers throughout the world with 
equally impressive results. Thus, he is a real example of how 
Yoga can produce universal harmony. 

Amongst the persons who carried the messages of Yoga to 
the rest of the world, we must remember the name of Swami 
Vivekananda. Although a large number of people are doing 
similar work all over the world, his notable contributions are 
most outstanding. He was not only a preacher of Yoga, but 
also a regular practitioner. His contributions in this field are 
enormous and have left a permanent impression on the people 
throughout the world. It is indeed a matter of great satisfaction 
that the pioneering work started by Swami Vivekananda is 
being carried on by a large number of workers in various parts 
of the world. Maharshi Mahesh Yogi, Swami Rama, Swami 
Chinmoyananda, Swami Ranganathananda, are well known 
persons, who by their enormous contributions to Yoga are well 
recognized and respected throughout the world. It is they and 
other similar persons who are the real ambassadors of peace. I 
am sure, if everyone of us rises to the occasion and makes some 
such contribution to the betterment of humanity, it would lead 
to peace and harmony in which all people would live happily 
and lead a very active and prosperous life. 


CHAPTER 11 


Studies on Physiological Aspects of 

Yoga 

It has been stated that daily practice of Yoga would help a 
person to maintain a perfect homeostasis of the body and mind 
throughout his life. In fact, the practice of Hatha Yoga and 
Meditation tends to bring about normalcy in our psychophysi- 
ological functions. It has been claimed that such persons would 
be less prone to psychosomatic imbalance resulting usually 
from stress and strain of life. In order to test the above claims, 
one will have to conduct modern scientific studies on human 
beings by using all the presently available physiological and 
biochemical methods. 

Such scientific studies can be conducted in two ways: (1) By 
carrying on intensive studies of the well established and 
reputed Yogis, and (2) By undertaking studies of normal 
volunteers who are prepared to undergo the required number 
and type of Yogic exercises everyday. The studies conducted by 
both these methods have much utility. However, from the 
common man’s point of view the second method, namely that 
of normal volunteers, has greater application in view of its 
preventive and curative value. In fact, a common man would 
like to know what benefit he is likely to get from Yogic practice 
if he starts the same from now onwards. He is perhaps less 
likely to take much interest in knowing what miracles a partic¬ 
ular Yogi can perform and with what dexterity. In veiw of the 
above, we conducted our studies on normal volunteers who 
were made to undertake various types of Yogic practices as 
required by us. Those who wan. to know morabou he 
performance of expert Yogis, are referred to some of the 
poineering studies of Anand and Chhma, Kothan, Green, 
Wallace and others. 
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INDIVIDUAL ASANAS 

Scientifically, it would be essential to know the effects of 
each Yogic posture on normal human volunteers. Hence, we 
studied the effects of three common individual Asanas on 
normal healthy volunteers of 20 to 25 years age. They were (a) 
Shirshasana or head stand posture, ( b ) Sarvangasana or 
posture of all the limbs and organs and (c) Shavasana or 
posture of relaxation. In each case 8 volunteers practiced one 
of these three Asanas everyday for a period of three months. 
Their pulse, respiration, blood pressure, body weight and 
breath holding times were recorded in the begining and after 
the termination of the period. Simultaneously, their 24 hour 
urinary excretion of choline, adrenaline, noradrenaline and 
17-Hydroxycorticosteroids were also estimated before under¬ 
taking and at the end of these individual Yogic practices. These 
hormones which indicate the severity of stress, are very sensi¬ 
tive parameters of assessing stress reactions. 

GROUP OF 4 ASANAS 

In this group, 4 Asanas as given in the table, were practised 
by volunteers for a period of six months. The parameters for 
assessing the value of these Yogic practices remained the same 
as mentioned in the individual posture studies. 

GROUP OF n ASANAS 

The details of \2 Asanas and the method of study of these 
Asanas have already been dealt by us earlier. Suffice it to say 
here that the study of vounteers after these Yogic practices 
revealed a wealth of informations about the effect of Yogic 
practice on normal healthy individuals (Figs. 27,28,29). 

THE PRACTICE OF PRANA YAM A OR BREATH CONTROL 

Normally, the practice of various postural exercises is fol¬ 
lowed by the Pranayama or breath control exercise (Fig. 30). 
In order to assess its value, we studied the effect of breath 
control exercise on a group of volunteers. This exercise was 
done by some volunteers in a particualr sequence viz. inspira- 
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SHIRSHASANA BHUJANGASANA 



SHALABHASANA 

Fig. 27. Shows another set of 4 basic Yogic postures. The head-low posture 
Shirshasana should not be undertaken by elderly men as it is likely to cause 
damage to the blood vessels of the brain in their case. 

lion for two seconds, holding of breath for eight seconds and 
expiration for four second. Usually, such exercises werecamed 
on for 20 minutes at a time with the relaxation posture fo 

minutes at the start and finish. . . 

On two occasions we also carried out the EEG and phys 
logical recording of a person who was actually doing 

Pranayama. 

MEDITATION 

In this case we could get some interesting results in terms of 
In this case we co s neurohumours during one 

changes in brain waves and blood neuronu 

hour meditation. 
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SARVANGASANA 




MATSYASANA 


Fig. 28. Shows four basic Yogic exercises which are commonly practiced to 
maintain a good health. In this set Sarvangasana should be followed by 
Matsyasana and Pashchimottana by Halasana to gain full benefit. 

In the last group the volunteers were required to undertake 
all the three types of Yogic exercises, namely 8 selected Asanas 
for 15 minutes and then Pranayama for 5 minutes followed by 
meditation for 15 minutes. 

EXPERIMENTAL STUDIES ON RATS 

In order to study the effect of postural changes on various 
organs and tissue and also to assess the stress competence we 
conducted these studies on rats. In this study rats were kept on 
head stand posture in glass tubes with open ends (Fig. 32). We 
kept these animals in the head low posture for one hour daily 
upto 8 weeks. At the end of 1, 2, 3, 4, 6, and 8 weeks, various 
neurohumors such as acetylcholine, adrenaline, noradrenaline 
were estimated in the blood and tissues. The psychological 
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DHANURASANA 



ARDHA MATSYENDRASANA 

Fig. 29. A set of three additional basic Yogic postures. Here Shavasana or 
relaxation posture is an important one which should be practiced after every 
Yogic posture to give rest to the body. This posture has great application in 
the treatment of hypertension. In this case the practice of this posture alone 
for 15 minutes twice a day is recommended. 


effects of this posture were also determined with the help of 
T-maze before and after th e experun^ . ^ ^ ^ posture 
In another experimen were exposed to various 

for a period of 4 weeks and ^ ^ t0 co i d P electric shock, 

types of acute stress such as P Jn these studieSj the 

psychic shock and irrunobih compared with that of 

stress response ot tnese aim* 
control animals. 
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PRANAYAMA 

Fig. 30. Shows a convenient posture for doing Pranayama. Note that for 
closing the right nostril one uses right thumb and for closing the left nostril 
the right index finger is used. 



MEDITATION 


addition o^Thmllrf ® 0mfor f ab,e V° tus P osture for doing Meditation. In 

attitude while re^,ta g Ve a < JS' < X°E;i rel,Xed mind and a devo,ional 
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Physiological Studies of Human Volunteers 
SHIRSHASANA 

We could observe certain changes after three months’ prac¬ 
tice of head low posture with regard to blood pressure and 
breath holding time. The mean BP of 8 volunteers was 116/75 
mm Hg before starting Yogic practice of Shirshasana nd it 
came down to 110/74 mm Hg after 3 months. Similarly, the 
maximum breath holding time was 69 seconds before the 
practice and it rose to 81 seconds at the end of 3 months of 
Shirshasana. An increase in the urinary choline and a decrease 
f in the noradrenaline content was also recorded in these volun¬ 

teers after 3 months of Yogic practice. Simultaneously, 17- 
hydroxycorticoid excretion was also markedly reduced at the 
end of three months. All these findings indicate that Shirsha¬ 
sana is more useful in the case of those who are suffering from 
too much of psyctyc stress, especially those with goods muscu¬ 
lar body (Mesomorphs) and a tendency to develop high blood 
pressure. However, once the hypertension has already deve¬ 
loped, it should not be used because of.the possible danger of 
rupture of blood vessels in the brain. 


I 


i 

I 

I 
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SARVANGASANA 


The most significant finding following the practice of this 
Asana was the reduction in blood pressure. Before starting this 
Yogic posture, the mean BP of 8 volunteers was 119/83 mm 
Hg. At the end of three months of practice the mean BP was 
significantly reduced to 108/75. The urinary exretion of neuro¬ 
humors was also reduced, though the difference was not statis¬ 
tically significant. Therefore, this Yogic posture can be 
recommended for all persons with any type of body constitu¬ 
tion, since, it causes generalized reduction in the neurohumors. 


SHAVASANA 


The volunteers who practiced Shavasana for 3 months 
showed slight rise in body weight and lowering of blood pres¬ 
sure and pulse rate. However, statistically these changes were 
not significant. The most significant finding in these volunteers 
was a reduction in the plasma catecholamines. This indicates 

PLASMA CATECHOLAMINE IN VARIOUS SINGLE ASANAS 
AND PHYSICAL EXERCISES 

0 BEFORE Q AFTER 


PHYSICAL 

EXERCISE 



Fig. 33. This shows the plasma catecholamine content in persons undergoing 
singe ogic postures for 3 months. As one can see, Shavasana and 
Shirshasana produced significant reduction of catecholamine in the blood. 

a^^a^^^a • lc *. not s ^ ow mu ch change. Simple physical exercise pro¬ 
duced marked rise in the catecholamine content of the blood. 
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that the Shavasana type of relaxation posture considerably 
reduces the sympathetic nervous activity. Thus, it can be used 
as a treatment for hypertension, in which sympathetic nervous 
system becomes overactive (Fig. 33). 

Groups of 4 Asanas 

In this, we studied the physiological and biochemical 
changes after the practice of 4 Asanas at a time and also after 
doing physical exercises. However, the results of these studies 
were not statistically significant. In fact, following physical 
exercises the plasma catecholamine levels increased whereas 
the levels were found to be relatively low in the volunteers who 
performed Hatha Yoga. Similarly, the acetylcholine levels 
were markedly reduced following Yogic exercises, but the 
variations were minimal after physical exercise. 


Neurohumoral changes after 
practice of yoga 

DC 

z> 

o 

X 



, J nf acetylcholine and cholinesterases 

Fig. 34. This shows marked reduction otaceiyicno 

within six months of starting Yogic prac 1 
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MENTAL IMPROVEMENT AFTER PRACTICE OF YOGA 



‘ 35 a S lT S an 1 i m P rovement 'n the performance and memory quotients at 
the end of 6 months m volunteers practicing 12 basic Yogic postures. 


IMPROVED HEALTH PATTERN AFTER PRACTICE OF YOGA 

LU 
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Aumas for shTmomh!* 0 ^ 8 ' 03 * ‘ mprovem ent after the practice of 12 basi 

and physiological comnl ^f 0 " 6 030 dearly SCC 3 reductionin psychologies 
y glCal COm Plamts to a minimum level. 
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SOME GROSS METABOLIC CHANGES AFTER PRACTICE OF 

YOGA 



Fig. 37. This shows reduction of blood sugar and serum cholesterol at the end 
of six months after starting Yogic practice. On the other hand, the serum 
protein improved during the same period. 

Group of 12 Asanas 

The practice of these Asanas produced a reduction of ace¬ 
tylcholine, increase of catecholamine levels, decrease of choles¬ 
terol and sugar and an enhancement of endocrine 
the form of slight rise in PBI and urinary testosterone excretion 
(Figs 34 35 36 37 38). From these studies one can say that a 

with ectomorphic constitution and 
phic constitution. 

Pranayama or breath holding practice (F'g 

i* i±a reduction in &11 the biochcmi - 

There occurred a generahz 17-hydroxycorticoid 

cal parameters except in . serum cholinesterases, 

which was found increased. se rum cholesterol and 

plasma catecholamines, serum i en( j 0 f S ' 1X months of 

blood sugar were all found r® _u®“ that p ra nayama produ- 
breath control practice. This in 
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URINARY EXCRETION OF TESTOSTERONE BEFORE AND AFTER 
SIX MONTHS OF THE PRACTICE OF YOGA 


C/3 



Fig. 38. This shows the urinary excretion pattern of testosterone before and 
after the practice of Yoga for six months. Note that urinary excretion of 
testosterone after Yoga practice increased considerably indicating considera¬ 
ble improvement in the endocrine function of testes. 


TECHNIQUE OF PRANAYAMA 
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NEUROHUMORAL CHANGES AFTER A COURSE OF 

MEDITATION 



Fig. 40. Shows marked increase of various neurohumors after -10 days’ 
intensive practice of Vipassana type of Buddhist Meditation. This indicates 
higher capacity for doing intellectual work after such Meditation. 


NEUROHUMORAL CHANGES FOLLOWING MEDITATION 
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NEUROHUMORAL CHANGES FOLLOWING MEDITATION 
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MEDITATION 

During one hour of meditation the blood acetylcholine 
levels increased considerably without causing any change in 
catecholamines levels (Fig. 40). The EEG recording during this 
period exhibited increased alpha activity. From this study it 
appears that increase in the acetylcholine content is associated 
with an increase in the alpha activity (Fig. 41). The changes 
indicate increased mental tranquillity during the period. We 
have already reported a marked increase in acetylcholine levels 
after 10 days of meditation. At the same time, the changes in 
the catecholamine contents were minimal (Fig. 42). Thus, 
Yogic meditation may be recommended in all stressful states to 
persons with good muscular body or mesomorphic constitu¬ 
tion. It can also be practiced for a shorter period by endo¬ 
morphs along with Hatha Yoga. Similarly, meditation can be 
prescribed in all cases with increased sympathetic activity, such 
as hypertension and other functional disorders of cardiovascu¬ 
lar system. 

BIOCHEMICAL CHANGES FOLLOWING A SELECTIVE COM¬ 
BINED PRACTICE OF YOGA FOR 3 MONTHS 

(POSTURE, BREATHING EXERCISES AND RELAXATION) 
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In view of these physiological and biochemical studies, we 
now generally prescribe all these Yogic exercises either individ¬ 
ually or collectively for the treatment of various stress dis¬ 
orders with varying biochemical and neurohumoral 
disturbances. Our clinical studies of 400 patients fully corrobo¬ 
rate these physiological studies conducted on normal healthy 
vounteers (Fig. 43, 44). 

Experimental Studies 

It was interesting to note that in the cerebral cortex, 
thalamus and hypothalamic region of the brain the 
catecholamine contents increased in the first 4 weeks of head- 
low posture followed by normalization in the remaining 4 
weeks. This is in contrast to immobilization stress where the 
brain catecholamine contents remained high throughout This 
further confirmed that these animals got adjusted to stressful 
situations more quickly than the controls or those who 
. received immobilization stress. 


neurohumoral changes after a course of asanas 
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CATECHOLAMINE LEVELS IN HEAD-LOW POSTURE 
mo K HYPOTHALAMUS 


-NORMAL 

± i i i I 1 i i 



WEEKS 

Fig. 46. Shows levels of catecholamines in different areas of the body, such as 
hypothalamus, heart, adrenal gland, and blood after practice of head-low 
posture. This study shows persistently low level of catecholamines in heart 
and in blood indicating their greater stress competence. 

In these animals catecholamine contents of the heart 
revealed a marked reduction throghout the period. This is 
again in contrast to the immobilization stress following which 
it was found to have increased throughout the experiment. The 
reduced cardiac catecholamine contents following head low 
posture may possibly be attributed to comparatively decreased 
neurohumoral activity in the hypothalamus, which controls 
the sympathetic nervous system. However, the catecholamine 
content of the adrenal gland was found increased throughout 
the period of experiment indicating that there was a reduction 
in stimulation from the hypothalamic region for the release of 
catecholamines from that gland. Possibly as a result of it the 
plasma catecholamines and cortisol also remained low through¬ 
out the period of experiment (Fig. 46). 
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The psychological studies using T-Maze also revealed that 
the head-low posture had a tranquillizing effect on the brain, 
almost similar to the effect seen after diazepam administration. 

Further, it was found that when the rats subjected to the 
head-low posture, were exposed to -10°C temperature, their 
responses were much lower than those seen in control animals. 
This indicated that the experimental rats developed greater 
stress competence than the controls. Almost, similar findings 
were observed when these rats were exposed to other types of 
stressful situation. Thus, head-low type of postural exercise 
given to rats can really simulate the findings of head low 
postural exercise practiced by human beings. In general, the 
Hatha Yoga practices usually produce some reduction in the 
pulse and blood pressure, increase in the breath-holding time 
and normalization of body weight. The neurohumoral studies 
indicate a reduction in acetylcholine and an increase in the 
catecholamine content of blood (Fig. 45). Because of this 
usually Hatha Yoga practices cannot benefit those persons 
who have already got comparatively higher catecholamine 
content such as those with a Mesomorphic constitution. They 
can be useful to those who have more of acetylcholine in the 
body, such as persons having an ectomorphic constitution. 

Meditation usually increases acetylcholine and does not 
increase catecholamine. Hence, it can be practised with benefit 
by people having mesomorphic constitution. Meditation can 
also be practiced by people having endomorphic constitution 
together with Hatha Yoga exercises especially Pranayama or 
breath control. 

^ ur ex P er imental studies of rats with head-low posture 
fully corroborate our human studies (Fig.'46). As stated ear- 
lier, it reduces catecholamine content of heart and also of 
blood It was also found to increase stress competence of the 
animals and therefore it may act as a tranquillizer. Hence, from 
Physiological and experimental studies, we can say 
a ese ogic practices play a great role in increasing stress 
competence of human beings. This would ultimately lead to 
perfect balance of the psychosomatic apparatus of man, giving 
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rise to peace and tranquillity throughout the period. 

However, these Yogic exercises should be performed every- 
day, as they have no cumulative effect. 




CHAPTER 12 
Meditation 


Dhyana or meditation is one of the most important 
components of Patanjali’s integrated practice of Yoga (Fig. 
47). At the same time, one should realize that it is difficult to 
master the technique of meditation. Further, there are several 
methods of meditation and hence one is liable to get confused 
about the proper method he should adopt to derive full benefit 
out of such a practice. Some of these aspects are discussed 
below for a proper understanding of the problem. One should 
remember that for successful meditation, the mind must be 
calm and for this we must conduct our normal life in peaceful 
manner. Generally, a prayerful attitude in relation to work 
would be most useful. Further, we must realize the fact that 
divinity in some degree is present in every individual that we 
come across. This ultimately leads to peaceful life which in turn 
helps us calm our mind while we sit for meditation. In order to 
keep our mind in a peaceful state we should keep our body also 
in sound state of health. For this, we must have a balanced 
amount of food, good sleep and regular habits with regard to 
our work and recreation. When a person manages to have such 
a steady and healthy body and mind, he can easily sit for 
meditation in a comfortable posture in a calm atmosphere. 
Therefore, he resorts to Prayer and Japa (repetition of a holy 
name) in order to develop mental concentration on the divine 
consciousness. Meditation along with the repetition of a 
anira should, as far as possible, be practiced at a fixed time 
of the day, preferably in the morning and evening with empty 
stomach. Many people can practice meditation even without a 
mantra. In general, repetition of a mantra is better way of 
doing meditation. In this regard Swami Bhavyanand states: 
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“Such aspirants after preliminary preparations for Meditation 
can start with Japa with slightly sounded whisper. Later, it will 
refine itself into a repetition done silently in the mind. As a 
result of continuous practice of the mantra, the mind becomes 
steady and concentrated and ultimately we feel the presence of 
God. In that state there is only an awareness... One simply 
experiences the peace and joy of the awareness of God.” 

Continuing he says: “Prayer, in which can be included 
reading, repeating and dwelling upon Hymns and Scriptures 
containing noble and elevating thoughts helps very much to 
prepare our minds for Japas and Meditation. We find that in 
every religion prayers form a fundamental part of the litera¬ 
ture. As an aspirant grows spiritually, a prayerful attitude 
naturally develops in him.... Whenever we feel weak, God is the 
ready source of strength. In our moments of severe testing and 
turmoil which no human being can altogether escape, God is 
the one being to whom we can and should look for support”. In 
this way, if we practice meditation we gradually develop confi¬ 
dence in ourselves and in our sipiritual practice. Then the state 
of mental concentration becomes more natural and automatic. 

EIGHT STEPS OF YOGA 


(DEEP MEDITATION) -SAMADHI 
(MEDITATION) -DHYANA 
(FIXATION OF MIND) -DHARANA 
(RESTRAINING OF SENSES) -PRATYAHARA 
(BREATHING EXERCISES) -PRANAYAMA 
(PHYSICAL POSTURES) -ASANA 
(OBSERVANCES) -NIYAMA 

(RESTRAINTS) -YAMA 



Fig. 47. This shows the eight steps of Yoga which have been prescribed by the 
sage Patanjali. Unless one follows and practices all of them together in an 
integrated manner one will not be able to derive the full benefit from Yoga. 
The first two are related to social and personal behaviour, 3rd and 4th are 
yogic exercises. The last four are stages of Meditation. 
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REQUIREMENTS FOR MEDITATION 

Herbert Benson, as Associate Professor of Medicine at the 
Harvard Medical School, Boston, USA has done extensive 
work in this field from the Western point of view. He calls it 
“Relaxation Response ”, which is nothing but a modern version 
of meditation. In order to practice this effectively four essential 
things are required: 

(1) A quiet environment: For this, one is required to have 
a quiet room, as one usually keeps for worship. This 
greatly helps in minimizing distraction. 

(2) A passive attitude: This is the most important thing in 
eliciting the relaxation response. One should not 
bother about any disturbing thoughts that come to his 
mind; he should let the matter go away and then 
concentrate on his practice. 

(3) A comfortable position: This is important to prevent 
undue muscle tension in the body. Any posture that 
would give a person maximum relaxation, such as the 
cross-legged lotus posture, is good. Though lying 
down posture is also good, yet it is liable to induce 
sleep and hence it should be avoided. 

(4) A mental device or Mantra : In order to shift the 
mind from the external objects to internal thought, 
one should have a mental device such as a Mantra 
which is usually a sacred word or phrase to be 
repeated silently for about 15 minutes with eyes fully 
closed and mind withdrawn. 

Under these conditions, Benson could get very good results 
in most of his cases of hypertension. They can he easily adopted 
by all to control their mind and thereby avoid various stressful 
states and also the disorders caused by them. 

In the eastern methods of meditation more stringent tech¬ 
niques have been prescribed. According to Swami Ashoka- 
nanda, the following points have been laid down for 
meditation: 
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(1) From the very beginning, we must make a firm resolu¬ 
tion that we would practice very regularly at a fixed time every 
morning and evening. Although, there can be many distrac¬ 
tions in the routine of our daily life, we should faithfully 
practice meditation whatever else may be going on in and 
around us. In fact, meditation should be as much a part of life 
as breathing. 

(2) We must have a fixed time for meditation and normally 
every person should practice meditation twice a day in the 
morning before sunrise and in the evening after sunset. Some 
people prefer to do meditation at noon time and also at night 
before going to bed. Whatever may be the time suitable for 
each individual, the observance of regular hours of meditation 
is very important because the mind usually functions according 
to habit. 

(3) One should also practice meditation at a fixed place. 
Many people prefer to practice meditation in the prayer halls 
of churches or temples. 

(4) One should try to forget all passions, impulses, and 
desires, when one sits for meditation. In fact, one should try to 
forget all such distractions as far as possible, so as to enable one 
to elevate his mind to higher consciousness. 


(5) Throughout day and night one should avoid the com¬ 
pany of undesirable men or women in order to keep onese re 
from mental conflict and disturbances Therefore,the com¬ 
pany and association of right type of men is essential 
leading a good spiritual life. 

,6) One should 

interest, pleasure and , ordone und eranycom- 

something imposed against. o practices belong to 

pulsion. Ma„ya.imewe.hmk h atall.tIhesep^ ^ ^ ^ 

the later part of our We- ™' especially when we are 

adopt them at the earliest opportj V. P > 0llc 

liable to be exposed ‘»' 00 ™tt!l and physically before he 

sho H uld r p r ** 

undertakes the practice oi 

fixed place for a given period of time. 
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WHAT IS MANTRA 


Mantra is a sacred word or group of words the repetition of 
which is supposed to lead to spiritual attainments. This is 
usually done in conjunction with meditation. The word “Ow” 
is the commonest mantra which is considered as the essence of 
all the Vedas and Upanishads. One can repeat slowly this word 
hundred times in 10 minutes, during which he should concen¬ 
trate his mind in the middle of the forehead in between the two 
eye brows for the next 5 minutes. Just as for meditaton, so for 
repeating Mantras also one should sit in a comfortable posi¬ 
tion with erect posture, keeping head, neck and chest in a 
straight line. Then one should carry on his prayer for a few 
minutes followed by repetition of Mantra. Apart from the 
repetition of “On”, in the Indo-Aryan culture, worshiping of 
sun through Gayatri mantra is also being practiced by many 
people. Since this involves instruction by a Guru we do not 
want to discuss this matter further. Suffice it to say here that 
one can repeat any Mantra like “Om”, Gayatri or any other 
sacred word which one can adopt and repeat everyday. But, it 
must be repeated every morning and evening preceded and 
oil owed by meditation. These are some of the basic things in 
meditation. If one wants to know more about it, one should 

ive deep into it and also personally discuss these matters with 
experts in this field. 

CONSCIOUSNESS AND MEDITATION 


Consciousness is nothing but the awareness of ourselves 
and also of the universe around us. The mind consists mainly of 
ns an ow of thoughts and it has four functions. It receives 
in orma ion rom the environment; then it relates that infor- 
lon o our previous experiences and makes it a part of our 
e ^P e nence, it further analyses and makes judgments 
e f sis ° our new experience; ultimately it deposits the 
information in the vast store house of our memory. 
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Consciousness is something much higher and more power¬ 
ful than the mind. It actually watches the mind. It is the self or 
“I” which is constantly watching the activities of the mind. It is 
this which is known as ‘Atman’, the inner self. Swami Mukta- 
nanda states, “Meditate on yourself, honour yourself and God 
dwells within you as you”. It is this which can be called individ¬ 
ual consciousness. It should be remembered that it is a part of 
the universal consciousness dwelling in the individual. In fact it 
is nothing but a small segment of the cosmic creative energy, 
which is present throughout the universe. 

According to yogic philosophy there are four states of 
consciousness: (1) waking state, (b) dreaming state, (c) dream¬ 
less sleeping state, and (d) turiya state or state of supercons¬ 
ciousness in which we attain a silent and pure awareness. 


According to Aurobindo the future evolutionary process of 
human beings would be marked by the attainment of different 
degrees of superconsciousness by the individuals. But accord¬ 
ing to Western scientists and psychologists, the future evolu¬ 
tion of human beings is dependent upon the development of a 
strong healthy ego (Ahankara in yogic tenminology). For East¬ 
ern or yogic psychologists, however, achievement of healthy 
ego with endless wave of thoughts, impulses and desires, is 
simply one more stage in our journey to achieve the highest 
goal of superconsciousness. Such an ego whic is one o e 
external activities of the mind is an important tn*>jmem 
necessary for functioning in the modern world, but we houW 
realise that through it alone we can never make an evolutionary 

^ According^ Yoga experts one must learn to ^^ w *! le h s ^ , 
by directing our mind to look towards our inner self which lies 
be yon^aU 8 thoughts and desires. ,n he..such a 

mately leads to the ‘ h f °“” „ f God or universal 

soul is not a separate entity, but a pan 


consciousness. • state to be 

Thus realisation of self is the most important state to oe 

e ajff er ent types of meditation. Once 
achieved by the process of d ff lc mean s, one can 

such a realisation of self occurs oy f 
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gradually proceed further to attain the superconscious state by 
enlarging the sphere of his activity. 

This feeling of pure self, other than the mind is the most 
basic fact which one will have to realise. Many of the philoso¬ 
phical, psychological, and sociological concepts of personal 
identification of “self’ may be quite valid personal attributes. 
But the pure self is quite different from all these concepts and 
images. Peter Russell describes this state of consciousness in 
the following manner while describing the subject of Transcen¬ 
dental Meditation of Maharshi Mahesh Yogi: “The only way 
to know the pure self is by systematically reducing the impact 
of sensory experience until only self remains... In this state 
there is no longer any experience of ‘I am this’ or ‘I am that’. 
There is not even the experience ‘I am’. It is simply a state of 
is-ness or pure being. It is a field which lies beyond individual 
consciousness and for precisely this reason there is an absence 
of individuality. If there is any feeling of identity, it is one of 
universality or at-one-ness with the whole of creation. The 
boundaries which usually serve to distinguish our self from 
another having dissolved, there is no longer any effective 
means of distinction. One begins to experience that at the most 
fundamental level, ‘we are all one and the same’ and the pure 
self is a universal self which shines through different nervous 

systems and takes on the form of an individual consciousness 
and individual self’. 

The experience of such a being is difficult to attain by 
ordinary means. But by meditating on it constantly one can 
attain that state gradually in one’s life time. It is the central 
theme of all our Upanishads: “What is within us is also with¬ 
out, what is without us is also within”. Similarly Jesus Christ 
also declared: “The Kingdom of God is within you”. The 
meaning of all the statements is the same, i.e. that the self is part 
o universal consciousness. However the attainment of such an 
experience is not an easy task, as one will have to experience 
an practice for a prolonged period preferably under the gui- 
ance o some trained person. It is here that a study of the 
ancient Vedas, Upanishads, the Philosophy of Yoga greatly 
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helps us to have a correct conception of the self, Atman, or 
consciousness on which one can gradually meditate and 
achieve the goal. Let us consider how to meditate on ourself or 
on our individual consciousness to achieve the goal of univer¬ 
sal consciousness. 


TECHNIQUE OF MEDITATION 

It is always good to have a fixed place for meditation. One 
should preferably have a special room. Otherwise a corner of a 
living room will be enough. One should put on basic minimal 
clothes and sit on a mat especially prepared for the purpose. As 
far as possible one should meditate at the same time everyday. 
The early hours of the morning between 4 and 6 A.M. are 
supposed to be the best for the purpose, though one can 
meditate at any convenient time of the day or night. There are 
many methods of meditation recommended by several great 
sages. The Bhagavad Gita has described the technique in some 
detail in the sixth chapter. Buddha has given his instructions 
for meditation in a simple form known as Vipasyana Medita¬ 
tion In this one has to concentrate on his own breathing. In 
recent years Maharshi Mahesh Yogi has popularised Trans¬ 
cendental Meditation all over the world. Similarly Swami 
Muktananda has been advocating Siddha Meditation Tech¬ 
nique in recent years which has proved much useful. He des¬ 
cribed his technique in great detail in a simple language an e 
cqttig is given here 3.s b first choice. 

“Just as you slip easily into sleep you should be able to slip 
easily into meditation.' Sit peacefully; be w th yourself; focus 

your^nd on the inner consciousness the U t 

your breathe move naturally and watch it. Do "»‘i° rce ^ 
thing. Become immersed in your own inner JT, 
mind and senses inwards. 

help in stilling the mind, you"»ay ta^ The meaning 

Repeat either ‘Om Lord wh0 is thc in „er self. The 

meardngof the^atter mantra is J am that’ which allows you to 
experience the self. 
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He continues: “The purpose of meditation is inner happi¬ 
ness, inner peace. When all the senses become quiet and you 
experience bliss, that is the attainment. The world is the 
embodiment of joy. Joy lies everywhere. Find it and attain 
it... Meditate on yourself. Honour your self. Understand 
yourself. God dwells within you as you.” Muktananda further 
states: 

“There are four factors involved in meditation: the object of 
meditation, which is the inner self; the mantra, which is the 
vibration of the self; asana, the posture in which we can sit 
comfortably for a long time; and the natural pranayama which 
arises when we repeat the mantra with love and reverence. 
These four factors are interrelated and when they come 
together meditation occurs in a very natural manner.” 

From all the above it becomes clear that one will have to 
devote sufficient time to meditation everyday by adopting any 
of the methods described above. By regular practice with keen 
desire to overcome all the obstacles in the way, everyone shall 
be able to achieve the goal of Samadhi or Super-consciousness 

in the years to come depending upon various factors described 
above. 


CHAPTER 13 


Biofeedback Methods in Stress 


There are feedback systems in all living organisms. But the 
term biofeedback used here denotes a training in which a 
person develops voluntary control over various involuntary 
functions of the body so as to harmonize his body and mind as 
a whole. Normally various vital functions of the body are 
carried on spontaneously under the control of the autonomic 
nervous system and a person has no voluntary control over 
them. However, with the help of biofeedback training man 
learns to stabilize his emotional changes and thereby also 
learns to control the abnormal involuntary functions of var¬ 


ious affected organs. 

Such training is given with the help of an electronic instru¬ 
ment which would amplify various physiological changes in 
the body such as blood pressure, heart rate, muscle tension, 
skin temperature, brain wave pattern etc. These amplified 
informations of internal changes can be made to trigger over 
some external signals in the form of light, sound or any other 
visible recording system. This would enable one to bring the 
unconscious physiological changes into conscious visible feel¬ 
ings Thereafter, first by chance, and then by the development 
of right feeling a person with the help of this instrument 
gradual y learns how to develop that feeling or will power 
which would automatically control that particular phys.ologi- 
i Thic ultimately produces an awareness of a link 

wSiniu'lll/whh the help of an instrument and latereven 
without the aid of any such device. 
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Clinically it is being used as an adjunct treatment to the well 
established medical management in cases of migraine, high 
blood pressure, cardiac arrhythmias, insomnia and many other 
stressful states. It is also being used along with Yogic practices 
in many centres to control certain stressful states such as 
hypertension with gratifying results. Therefore, there is an 
urgent need for studying the integrated effect of yoga and 
biofeedback on all the bodily functions in health and various 
diseases of stress and strain. 

Further, there is an urgent need for understanding the 
methods by which one can produce harmony between mind 
and body. So far most of the scientific studies were conducted 
to explore the physical needs of human beings. Rarely studies 
were conducted to explore the needs and capabilities of our 
mind. So far behaviour science had been dealing with the effect 
of external enviornment upon the psychological factors. But 
now it is possible for a man to verify certain relationship 
between himself and his internal environment and then interact 
with it. Thus, with the help of biofeedback systems a person is 
able to control a wide variety of physiological activities once 
the information of such disturbed functioning is presented to 
him in a form that can be perceived by himself with the aid of 
some instruments. Normally, we can perceive the rate of pulse 
or respiration by directing our attention to them. But it is not 
possible to perceive the muscle tone, blood pressure, or brain 
wave changes in ordinary circumstances. But with these 
new systems these can be detected and displayed as 
signals. Thus, we can recognize the nature of these 

informations, interect with them and eventually learn to 
control them. 

are mn/rf ) ^ Ure ^ i nstrume nts that read the body signals 
modified as to convey information in the form of lights 

or soun s in relation to normal readings continuously. By this 
ny o i y or psychological change that occurs can be detected 
at any given time and controlled if needed. In short, these 
vices wi give a person information about his success in 

h!T| lri r 8 V ° luntary contr °l over his internal and involuntary 
dily functions. By adopting this procedure one can get maxi- 
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mum information for the medical and psychological fields. 
This also helps as a therapeutic measure to modulate the 
abnormal functions such as tension, headaches, high blood 
pressure, tachycardia, vasospastic disorders etc. In addition to 
this, this procedure may also help to control emotional changes 
occurring as a result of stress, which can be relieved by adopt¬ 
ing appropriate biofeedback system. Further, it is also interest¬ 
ing that once one learns the technique one can remember and 
make full use of it for a long time. 

This biofeedback system helps to develop an ability of the 
mind to control all the bodily functions during health and 
disease. In this way, it integrates the psychosomatic complex 
through which one can control changes in emotion, reasoning 


and judgement. 

Barbara Brown states: “Biofeedback acts primarily as a 
temporary intermediary to give you information not ordinarily 
available to you about the deep within. As with any technique 
for self-improvement gratifying results can be obtained only 
with adequate preparation, reasonable persistence in practis¬ 
ing the technique, and a modicum of patience. One should not 
expect results exactly similar to those of someone else.” It 
would entirely depend upon one’s own ability to mobilize the 

physical and mental force to develop a feeling of determination 

and will power to exercise control over his inner activities. 

So far such will power was attainable only through Yoga 
Zen and other similar practices. Whereas the resulttinf such 
practices havedreen 

me e ms a ta bTofeeVback along with the development of such will 

power one can simultaneously measure the^improvement as^ 

From that point o n , ^ biofeedback which may 

grating the techniques o g 5 roving the bodily and 
lead to far reaching consequences for improving m 

mental faculties. 


TUDIES ON BRAIN WAVES 

rom the brain which is recorded in EEO. 
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waves, namely alpha, beta, theta and delta waves. By biofeed¬ 
back method a person not only learns to recognize the type of 
his brain wave, but also to regulate the output of each one of 
them. Normally brain cells continuously discharge electrical 
energy and so far they have not been made use of with biofeed¬ 
back. One can select one of the waves which may be more 
beneficial to him such as alpha and try to develop it voluntarily 
for improving his mental power and memory. Further, the 
abundance of alpha wave activity has been considered as indi¬ 
cating the state of rest and relaxation. The lack of alpha wave 
on the other hand indicates a state of anxiety, tension or 
alertness. It is usually recovered after placing the electrode in 
the occipital region, in order to study the visual cortex, though 
it can also be elicited from other regions. 

METHOD 

In this, patients are allowed to sit on a comfortable chair 
and two electrodes are applied at the parieto-occipital region 
on both sides. Thus, electrical waves are amplified and fed 
through the electronic filter to isolate the range of EEG fre¬ 
quencies that comprise alpha activity. These signals are traced 
electronically to produce a light at the appearance of each 
alpha wave or some other indicator. During the experiment the 
patients are asked to keep their eyes open and try to find out the 
feeling of their mental state during the appearance of the 
indicator. Then they are asked to keep the indicator on as long 
as possible by preserving their mental state in the same posi¬ 
tion. At the end the amount of alpha activity in the EEG is 
measured in order to evaluate the ability of the subject to 
generate and sustain alpha activity. In the first practice one can 
double and after sittings one can get an increase upto 60% of all 
the EEG activity. Thereafter, the patients could produce alpha 
activiy without the help of biofeedback equipment and thus 
this training enabled them to liberate alpha activity whenever 
they were in a state of tension. 

Kimiya and others used the auditory feedback signal 
instead of visual and the subjects were rewarded for producing 
more alpha waves. Such alpha biofeedback experiences are 
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reported to be quite pleasant and give a feeling of comfortable 
relaxation. If such a feeling is allowed to continue even after 
the experiment, it would ultimately lead to relaxation of the 
mind and the body, and hence it can be recommended for the 
treatment of anxiety, tension and neurosis. 


BIOFEEDBACK AND MEDITATION 

Alpha biofeedback has much use in the study of meditation 
since the subject’s feeling during meditation and alpha feed¬ 
back remains the same. There are several reports to indicate 
that practitioners of Yoga and Zen develop large quantities of 
EEG alpha activity immediately after starting meditation prac¬ 
tice. Thereafter, as meditation continues, the frequency of 
alpha wave becomes less followed by development of theta 
waves. In these practices also an attempt is made to turn the 
mind and consciousness inwards. Therefore, from the practical 
point of view meditation and alpha biofeedback appear to be 
similar and if both could be combined it will have an additive 
value for getting a quicker result (Fig. 48). 



Fig. 48. Shows EEG recordings before and after Biofeedback therapy. Note 
that before therapy very few alpha waves can be seen. After a regular course 
of relaxation therapy, a considerable clinical improvement could be noted 
along with more waves. 
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CONTROL OF HEART BEATS 

It is well known that emotional disturbances are associated 
with changes in the heart beat. There is a saying “Emotion and 
mind can relieve illness as well as create them.” It is very true so 
far as the function of heart is concerned. It can suddenly stop 
beating as a result of sudden severe neurogenic shock, which 
occurs as a result of increased activity of the vagus nerve. But in 
all chronic recurrent emotional disturbances with anxiety, 
anger or fear there is increased sympathetic activity leading to 
liberation of excess of catecholamines especially adrenaline 
and noradrenaline. Normally during exercise, infections or 
emotional excitements the heart rate increases; however if such 
a state continues for a long time the person develops adapta¬ 
tion and the increase in the heart rate may not continue for a 
long time. It is well known that the experts in Yogic practice 
develop an ability to voluntarily control their heart rate. There 
are proved examples of voluntary control of heart beats by 
developing a certain type of will power which comes after 
repeated practice. 

The development of such a power can be tested even on 
experimental animals by following the conditioned reflex tech¬ 
nique of Pavlov. Thus if a dog is given an electric shock, the 
heart beat increases. If such a shock is always associated with 
an alarm sound, at a later stage, only an alarm sound can 
produce a change in the heart beat. Skinner developed this 
power further and he studied it in rats. Thus a hungry rat 
isolated in a cage with a lever attached to a food delivery system 
explores the cage for food. By accident it hits the lever and is 
rewarded by the automatic delivery of a piece of food. Soon it 
learns to press the lever for food and if the food does not come 
after pressing the lever still various behavioural changes do 
take place in the animal. Thus by using learning techniques 
either in experimental animals or in men one can regulate the 
autonomic functions of the body. 

There are differences between animals and men with regard 
to response to stimuli and development of conditioned reflex. 
In men they are greatly influenced by genetic andenvironmen- 
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tal factors In men repeated electric shock to the skin at first 
increases the heart rate, then it slows down and finally comes 
back to normal. These changes occur as a result of the adapta¬ 
tion mechanism. Even in this, due to peculiarities of genetic 
constitution some people respond and adapt quickly whereas 
others with hyperexcitability respond slowly. Similarly people 
with anxiety or emotional disturbances respond more quicky 
and develop adaptation process more slowly. 

Subsequently people started controlling the heart beat with 
the help of external indicators like a light or a sound. With the 
aid of external signal one could learn at will to accelerate the 
heart beat, slow down the heart beat or alternately accelerate 
and slow it down. This is a very important finding and it proves 
that heart beat is controlled not only by the autonomic nervous 
system, but also through mind or psychic centre by repeated 
practice with the help of an external indicator. This was a great 
departure since till then autonomic nervous system and the 
target organs like heart, lungs, stomach, intestine etc. were 
considered as beyond the scope of voluntary control. 

But, with the help of the biofeedback technique, one can 
regulate heart beat. In this, the subjects are attached to heart 
rate recording apparatus with two panels of lights, green and 
red or some other indicators. Whenever heart beat is faster 
than a limit the green light or indicator will appear, and the red 
light will be visible when the heart beat is lower than a particu¬ 
lar limit. The subjects are then asked to learn to increase their 
heart rate, whenever the green light is on, and to decrease the 
heart rate whenever the red light is on by their own mental 
effort. Gradually all human beings would learn the technique 
of controlling the heart beat with the help of above apparatus. 

It seems that amongst all the organs, heart is the most impor- 
It seems that amongst , control much more 
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Here one should also remember that the function of skele¬ 
tal muscles is dependent mostly on powerful external percep¬ 
tions, but the autonomic nervous system reacts to external 
perceptions indirectly through the skin or muscles. That is why 
voluntary control of these autonomic functions through bio¬ 
feedback has special significance. 

EXPERIMENTAL STUDIES 

It is known that Pavlov’s conditioned reflex and Skinner’s 
instrumental training are based on rewards, but once the 
reward is given no learning occurs. However Neal Miller felt 
that without giving initial reward and without the influence of 
voluntary muscles if the animals could be trained to control 
heart rate then one can say that autonomic nervous system can 
be controlled by the central nervous system. For this study, 
they paralysed voluntary muscles by curare and gave electric 
shock to the pleasure areas of the brain to experience some type 
of reward for their performance. By this process rats not only 
could increase or decrease heart rates but could also increase or 
decrease the contraction of smooth muscles of intestine. From 
these findings, Neal Miller and his associates concluded that 
the brain, mind or will can be just as effective in relieving 
psychosomatic illness as it is in causing such illnesses. It was 
also observed that paralysed rats could control heart beats 
much better than the controls, indicating that when the mus¬ 
cles are relaxed or paralysed, environmental factors do not 
affect brain and hence the latter can be better utilized for 
controlling its autonomic functions. This will have a signifi¬ 
cance in Yogic meditation. When this is practised muscles 
usually attain relaxation and during this period they can have 
better control over heart or other visceral functions. Thus there 
is a great scope for utilizing this knowledge for the betterment 
of patients with functional disorders of heart and other organs. 

CONTROL OF BLOOD PRESSURE 

Stress diseases are increasing at a very fast rate and 
amongst them high blood pressure is the commonest one. 
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Amongst all causes psychological stress is ,h. 
and hence one should try to prevent the a . m ° St lmportant 
disease rather than treat it after the Hi™ T ° pment of such a 
Because there are no definite symntoms; T ** fl ) lydevelo P e<l - 

initial period of hyper,ensio^^^S^ 

nose the condition in the early stage. With the help of biofeed- 
back „ ,s now possible not only to cure this disease, bu, also to 
preven ,Muse e relaxation practice is a great additional help 
tn accelerating the process of recovery. Further, with the help 
of biofeedback we can increase the psychic resistance of a 
person in such a way that there occurs a minimum of effect of 
stress on the body systems. Such a resistance can also be 
developed as a result of regular physical exercise and through 
meditation. The biofeedback technique for this disease falls in 
between. 

At present most of the patients with hypertension are 
treated with the help of modern drugs only, especially aiming 
at the prevention of complications such as stroke, coronary 
thrombosis or renal failure. Somehow even at present, physi¬ 
cians of repute do not think that psychosomatic stress has 
anything to do with the development of high blood pressure 
and hence they prescribe drugs to alleviate physical symptoms 
and signs. But the main truth lies in the fact that this disease can 
be prevented if one tries to help the persons control the mind by 
using combined knowledge of psychological, physiological, 

biochemical and social factors. 

It is known that psychological stress causes release of var¬ 
ious neurohumors especially the catecholamines which are 
liable to constrict the arterioles of the whole body leading to 
hypertension. However, after repeated stress, the Patient may 
become adapted to such a situation with the resulting distur¬ 
bance in the liberation of catecholamines as evidenced by the 
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ine may produce vasoconstriction leading to hypertension. 
However this matter needs further study. 

Further, it may be possible that genetically certain individ¬ 
uals might be having a more sensitive vascular system. Hence, 
any emotional disturbance as a result of stress, may lead to 
marked vasoconstriction and hypertension. It is also seen that 
some people develop symptoms even after a slight rise of blood 
pressure whereas others do not develop any symptom even 
after a big rise of blood pressure. From these one can say that 
genetic factors may play some role in developing the sensitive¬ 
ness of their cardiovascular apparatus. It is also stated by some 
workers that hypertension is due to the aging process in which 
elastic fibres of the blood vessels are replaced by fibrous tissue. 
As a result, the blood vessels become narrowed and thereafter 
sclerosis sets in. Such a change due to aging process is acceler¬ 
ated if the person is exposed to too much of stress and strain of 
modern life. However, if the person is exposed to biofeedback, 
all these changes in the vessels can be prevented or at least 
delayed for some time. 

Amongst various psychological factors, prolonged and 
repeated anxiety and agitation are associated with hyperten¬ 
sion, whereas depression is not associated with such a change. 
In those cases with emotional distress the sympathetic nervous 
system becomes hypersensitive and as a result every time emo¬ 
tional changes are associated with increased blood pressure. 
Later these changes become permanent. All these changes can 
also be induced in experimental subjects by producing recur¬ 
ring stressful states including disturbing noises. In such states, 
with the help of biofeedback one may be able to control the 
sympathetic activity so that the blood pressure does not rise 
following stress, and the body remains in a state of tranquillity 
with full relaxation. 

Social stress such as unemployment or overwork is asso¬ 
ciated with hypertension, especially if there is a genetic back¬ 
ground. People living in urban areas are more exposed to 
social stress and hence are more prone to get hypertension than 
persons living in rural areas. Personality traits may also con¬ 
tribute to a certain extent. Those introverts who suppress their 
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anger and passion and remain internally agitated for a long 
t.me may become hypertensive more often than the extroverts 
who give an outward expression of their feelings. All introvert 
personalities, who are liable to get quick emotional disturban¬ 
ces are likely to become hypertensive, and also show signs of 
aging much earlier. Repeated frustration and insult are the 
other social events which may contribute to the development of 
hypertension especially in women. In fact all these persons 
usually have great driving force, and are always seen striving 
hard for achievement, competitive, restless, impatient and 
aggressive. Whatever etiological factors we have discussed for 
hypertension they will also apply to the patients with coronary 
artery diseases, since these arteries are also part of general 
arterial system. That is why, a large percentage of hypertensive 
cases in later age become patients of angina pectoris and then 
of coronary thrombosis. From the above etiological factors we 
can summarize that the main cause for the development of 
cardiovascular diseases lies in the psychic centre of the cerebral 
cortex rather than in any other part of the body. 

In order to confirm these observations several experimen¬ 
tal studies were conducted on rats, dogs and monkeys so as to 
investigate whether brain can be conditioned to control the 
functions of the autonomic nervous system. However, none of 
these findings can be fully confirmed in human cases. There¬ 
fore, human beings were exposed to different experimental 
stressful states with doubtful results. Hence, the on y way to 
study this problem scientifically is to expose the hypertensive 
patients to different types of stressful st.ua.tons and a, 0 
different types of relaxation and btofeedback me ods^Thn 
the utility of the relaxation techniques,j“°" £ 
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study of improvement of these patients after using the biofeed¬ 
back and relaxation procedures. If these patients are studied 
on the above lines, one can certainly put the management of 
these patients with non-medical measures on scientific lines. 

MUSCULAR TENSION AND RELAXATION 

It is known that exercise physiologists are mostly interested 
in studying the strength and tonicity of skeletal muscles. On the 
other hand, psychologists would like to study the extent of 
relaxtion that can take place in these muscles even under 
tensions and social pressures. With the help of biofeedback and 
Yoga one can learn to actively relax the muscles which may 
even affect the states of consciousness and awareness. How¬ 
ever, whenever we are in a state of anxiety, the muscle tension 
increases and the body adapts to that situation and thus ten¬ 
sion in the muscles is built up. It is only through biofeedback 
that we can assess the raised tension and also learn to relax. It 
was Jacobson, a Harvard physiologist, who studied this prob¬ 
lem of progressive relaxation and wrote a book as to how to 
actively achieve relaxation of muscles of our body. He felt that 
when the voluntary muscles are under full relaxtion, the invo¬ 
luntary ones also get themselves relaxed. This would further 
lead to full mental relaxation also, since mental agitation or 
imagination despite bodily rest invariably increases the muscle 
tension. 

Schultz of Germany then developed autogenous training in 
which one learns to relax muscles voluntarily by autosugges¬ 
tion of feeling of heaviness and warmth in each group of 
muscles. Such a relaxation had immense effect on abnormal 
functions of the body resulting from excess stress and strain. 
After relaxation, one proceeds to practise meditation in the 
form of passive concentration. Such a process of relaxation 
would ultimately lead to control of the reticular activating 
system of brain and its function. Because of these possibilities a 
deep muscular relaxation has many effects including effects on 
smooth and cardiac muscles, and also various parts of brain 
especially the reticular activating system. 
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However, there was no way to find out exactly how.much 
relaxtton has taken place in a given muscle. For this, biofeed- 
back technique is of great value since there will be indicator to 
show how much relaxation one has achieved and how much 
further attempt he has to make to achieve the goal of full 
relaxation. One of the drawbacks of autogenic training or 
progressive muscular relaxation is that it is a prolonged course 
and hence it takes a long time to achieve full result. The 
introduction of biofeedback technique however has standard¬ 
ized the relaxation procedure making all degrees of tension and 
relaxation specifically identifiable for both the patient and 
the physician at the same time. 

The appartus consists of EMG biofeedback system which is 
attached to any muscle in the body, such as for tension head¬ 
ache, either frontalis muscle or temporalis muscles are studied. 
Thereafter, the subjects are asked to relax their muscles by 
their will power and the progress in the relaxtion is noted. It is 
seen that such an attempt would cause a moderate amount of 
relaxtion if there are no biofeedback mointors, and they 
achieve full relaxation if the indicators are given to him. Here, 
one should realize that anxiety state cases have a variable 
degree muscle tension, which fact was not given much 
importance so far. It is only now that these tension states can be 
measured through instruments and appropriate therapies are 
instituted to overcome them. Usually these patients are in a 
state of tension and restlessness, and if one gives them relaxa¬ 
tion therapy only, they are not encouraged to continue. the 
procedure. However if the biofeed-s.gnals are used then ev 
slight gain in relaxation will have a great morale boosting effe« 
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what we can learn in the biofeedback studies of skin is not to 
control the skin, but control emotions and mental activity. 
By these newer techniques it is now possible to assess the ability 
of skin itself to transmit as well as receive intelligent informa¬ 
tion and also to monitor the mind’s emotion. 

It is the electrical activity of the skin that is measured in 
these cases, which increases in high mental tension and 
decreases during relaxation. Such an increased activity is asso¬ 
ciated with excessive sweating in excitement and also with the 
release of electrolytes, such as sodium and potassium which 
enhance the skin reactions. Apart from these biochemical 
changes leading to changes in the electrical activity, there may 
be other causes of changes in the skin which would result from 
fear, anxiety, worry, delight and passion. 

In order to study this problem we have to attach electrodes 
to the skin of various parts of the body and connect them to a 
proper recording instrument with amplifiers. This would 
record the skin changes which are commonly known as Gal¬ 
vanic skin response (GSR). It is known that GSR differs from 
person to person depending upon age, sex, race, and culture. It 
is more active in women than men; more prominent in black 
races than in whites. 

To develop voluntary control over skin reactions one has to 
strive hard to acquire control over his own mind. Since mental 
reactions such as conflict, anxiety and tension are so prevalent 
in our society, it is not easy to develop such a control otherwise 
than by taking all types of drugs and tranquillizers which have 
many deleterious effects. Biofeedback is one technique by 
which we can learn to control the mind through skin reactions. 
If one can introduce the element of reward for developing a 
skin response, then one can learn the process much more 
quickly. 

Since skin is also richly supplied by the autonomic nerous 
system, it would be a very sensitive indicator of emotional 
changes in the body. Whereas all other internal organs can be 
studied only through certain instruments, skin changes can be 
observed much more easily. It appears that emotional changes 
are closely accompanied by the changes in heart rate, blood 
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pressure etc. and also the skin changes. Various biochemical 
studies also indicated that whenever there is an increase of 
adrenaline and noradrenaline in blood and urine there is a 
marked increase in the electrical activity of the skin. 

It is known that a man learns best when he also has a 
knowledge of the good result of his learning. The more infor¬ 
mation he has, the better will be his performance. Since, there 
are very few methods to get the information about the mind- 
body relationship and also the possibility of controlling emo¬ 
tions by the body, not much progress has been made in this 
direction. Further there are also biological variations in the 
personalities and psychosomatic constitutions of the persons. 
There are highly neurotic introverts who do not manifest their 


changes externally nor do they have many changes in the 
internal organs. Hence, the knowledge of these possibilities 
should also be kept in mind while studying the skin biofeed¬ 
back system. By measuring the electrical activity of skin 
through this system one can gradually learn to relieve the 
anxiety state. It would be much better if the recording devices 
are so arranged that both the physician and the patient can 
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CHAPTER 14 


Kundalini Yoga 

There are many types of Yogic practices for the promotion 
of good health—physical, mental and spiritual. Amongst them 
Raja Yoga which mainly consists of the practice of yogic 
postures, breathing exercise, and meditation, is the most popu¬ 
lar one. However, those who want to promote their mental 
health still further should be familiar with yet another impor¬ 
tant branch of Yoga, namely “ Kundalini Yoga". It is a part of 
Tantra Yoga which is being practised by the experts in the field 
since time immemorial. The main credit for popularizing it in 
recent years goes to two persons, namely to Sir John Wood- 
roffe (Arthur Avalon) who wrote his well known book Ser¬ 
pentine Power and to Shri Gopikrishna of Srinagar who 
wrote several books based on his personal experience of awak¬ 
ening Kundalini. Recently several studies have been under¬ 
taken to find out scientifically the nature of this latent power 
and the method of its utilization for promoting mental health. 

It should be realized here that the practice of yogic postures 
is mainly directed towards the improvement of the bodily 
health. However, as a result the psychic power also improves 
automatically to a considerable extent. On the other hand, the 
practice of Kundalini Yoga is mainly directed towards the 
improvement of the nervous system. If people regularly strive 
hard to improve the functions of the brain, spinal cord and 
autonomic nervous system it will be greatly helpful in main¬ 
taining good health and also improving the level of conscious- 
ness According to Shri Gopikrishna it will be one of the ways 
y which a person can possibly accelerate evolutionary process 
of the human species. It is perhaps the only way by which 
evolutionary changes can be introduced for the betterment of 
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human,ty as a whole in the years to come. Thus he states- “This 
evolutionary energy ,s taking man step by step towards higher 
states of consciousness. In the course of this journey he 
becomes intellectual, esthetic, talented, a genius and finally 
an enlightened man”. In view of this great potentiality of 
improving the intellectual activity there is an urgent need for 
conducting scientific research in this branch of Yoga. If the 
above claim can be proved beyond any doubt, it can be a great 
weapon for improving the status of mankind as a whole. 
Therefore let us examine all the available literature on the 
subject more closely. 

REVIEW OF ANCIENT LITERATURE 

The presence of latent energy at certain points of our body 
was known to our ancients since time immemorial. There are 
references in our ancient scriptures which are the fountain¬ 
heads of our ancient Indian knowledge. There are even indirect 
references in the Bible and in the Sufi spiritual literature. 
Suffice it say here that the enlightened people all over the world 
had conceived the presence of such an occult power in man. 
Discussing this subject Pandit Gopikrishna states: “The one 
chief characteristic that distinguishes the Indian systems, espe¬ 
cially the thought and practice of Tantra, is the importance 
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By following any one of the methods, if one can arouse the 
dormant energy at Muladhara Chakra into active one and 
thereafter consciously make it to travel from below upwards in 
the spinal cord to the brain, it will lead to much favourable 
results. Thus Narayanananda states: “When by the power of 
long internal meditation the vast mass of energy stored up 
travels along the Sushumna (Spinal cord) and strikes the cen¬ 
tres, the reaction is tremendous.It is supersensuous per¬ 

ception. And when it reaches the metropolis of all sensations, 
the brain, the whole brain as it were, reacts and the result is the 

full blaze of illumination, the perception of Self.. Thus 

rousing of the Kundalini is the one and the only way to attain 
divine wisdom, superconscious perception, realisation of 
spirit.” Here we should remember that attainment of such a 
power cannot be measured objectively through the eyes or ears. 
It can be assessed only through the subjective experience of the 
practitioner. However, here is one of the topics fit for research 
which can be investigated fully by using all the modern scien¬ 
tific parameters. 


ANATOMICAL CONSIDERATIONS 

According to Tantra Yoga, there are six nerve centres 
(Chakra) distributed in various parts of the body in addition to 
the centre in the brain known as Sahasrara. There are three 
nadis known as Ida, Pingala and Sushumna which connect 
these Chakras to the brain. They can be correlated with the 
spinal cord (Sushumna) in the centre with two sympathetic 
chains on either side (Ida —left sympathetic chain, and 
Pingala- the right sympathetic chain). The six Chakras can be 
correlated with the six autonomic plexuses of nerves, namely 
lower hypogastric plexus for Muladhara Chakra, upper hypo¬ 
gastric plexus for Svadhisthana Chakra, coeliac plexus for 
Manipura Chakra cardiopulmonary plexus for Anahata 
Chakra cervical plexus for Vishuddha Chakra and 
hypothalamo-hypophysical system for Ajna Chakra. In 
MtAnAnatomy these plexuses are not given that much impor¬ 
tance, though from the point of view of the function of the 
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organs and viscera, these nerves play an important role in 
regulating the activities of the whole body. The cerebral cortex 
or Sahasrai a influences the function of these vital organs 
through the autonomic nerve connections. Therefore, experts 
on Tantra Yoga have rightly given so much importance to 
these Chakras. 

It is well know that each of these plexuses is fully repres¬ 
ented by sympathetic and parasympathetic components. 
Further, these plexuses send their nerve connections to various 
organs which act both as sensory and motor nerves. Through 
these nerves the functions of the organs and viscera are fully 
regulated on the sensory side. From the plexuses the nerves 
reach the sympathetic ganglia {Ida and Pingala ) from where 
the sensations reach the spinal cord ( Sushumna ). Hence there 
occurs a local reflex action and also a central action after the 
sensory input reaches the brain. The local reflex arc in the 
corresponding spinal cord level along with nerve plexuses and 
the organs concerned can be treated as one Chakra. The Tantra 
experts have enumerated six Chakras with Sahasrara (cerebral 

cortex) as the 7th centre of activity. 

1. Muladhara Chakra: The Muladhara Chakra is situated 
in the perinium with external genitals as the main organs 
supplied by the nerves from the inferior hypogastric plexus. 
This is the lowest plexus of the autonomic nervous system with 
a centre at the spinal cord at the lowest level. Since the external 
genital organs are richly supplied by both cutaneous (Skin as 
well as autonomic nerves, they can be activated 
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development of the adaptation process in the body by produc¬ 
ing changes in neurohumoral and endocrine systems. But 
according to the concepts of Kundalini Yoga, man’s brain can 
also receive powerful stimuli through the external genitalia, 
via the spinal cord and thalamus. Although the resulting sensa¬ 
tion is a sort of skin sensation, it has been given a special 
significance and therefore a separate status. Thus if one can 
save the sexual energy through the practice of Brahmacharya 
(abstinence from sexual activity) the same can be utilised for 
the stimulation of various areas of the brain such as the psychic 
centre for obtaining more productive and useful results. In fact 
the possibility of voluntary stimulation of Muladhara Chakra 
situated in the Perinium close to the region of external genital 
organs leading to voluntary stimulation of certain specific 
areas of the brain is one of the most important contributions of 
Kundalini Yoga. It is through this route that the ancient sages 
obstained remarkably useful results by activating the brain for 
the betterment of the people in general. However, becaue of the 
fact that the matter had been kept relatively secret, the com¬ 
mon man could not derive the fullest benefit from it and only a 
few selected disciples of some renowned sages could make full 
use of this knowledge. 


Now the time has come to study the phenomenon scientifi¬ 
cally so that humanity at large may be in a position to derive 
maximum benefit from it. Gopikrishna also states that the 
awakening of Kundalini can be useful for the improvement of 
the level of consciousness of future generations. Obviously the 
Muladhara Chakra situated in the region of the external geni¬ 
tals and supplied mainly by inferior hypogastric plexus of 
nerves plays a very vital role in the initiation of sensation which 
passes through the sympathetic chains to the spinal cord so as 
reach . U l imately the brain t0 Produce a series of changes. 

also *\£u\Z a ,£ hakrah * S 3 Speda ‘ s *£ n ificance in that it may 
also stimulate the rematnmg five Chakras before the stimula- 

H 0 "Je™" “ t f he 1 Sahasrara Chakras ituated in the brain, 

confirm,; m statements of Tantric Yoga need scientific 
confirmation. We will revert to this subject once again at a later 
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stage. Suffice it to say here that it is the Muladhara Chakra 
which is a starting point for all the newer sensations. It is at this 
level that a further scientific study will have to be initiated to 
find out the truth of Kundalini Yoga. 

Svadhishthana Chakra 

This Chak) a represents upper hypogastric plexus which 
supplies sympathetic and parasympathetic nerves to the 
bladder, rectum, prostate, and seminal vesicles in males, and 
bladder, rectum, uterus, and vagina in females. The sympa¬ 
thetic nerve connections are from the sympathetic chains 
which are connected with the spinal cord at the appropriate 
level. The parasympathetic nerves come from the Nervi Eri- 
gense from the spinal cord. This Svadhishthana Chakra consists 
of the spinal cord at the level of the two connections mentioned 
above,the connecting nerves to the plexus, upper hypogastric 
plexus itself and the organs supplied by this plexus of nerves. A 
clear knowledge of these anatomical connections is essential 
for a person interested in meditation so that he can concentrate 
on all these structures while fixing his mind on Svadhishthana 
Chakra. 


Manipura Chakra 

This is one of the important Chakras and has many nerve 
connections with the visceral organs. It represents “coeliac 
plexus” of nerves with vagus as parasympathetic nerve compo¬ 
nent and greater and lesser splachnic nerves as sympat etic 
nerve connections. The spinal cord connections would be 
almost at the same level as that of coeliac gang ion. e 

that are supplied by this ganglion are the whole of the gas to - 

testinal canal (except the lower part o t e v Ureters and 

gallbladder, biliary tract, pancreas, spleen, k y, 

suprarenal glands. In view of the fact that this Chakra n gu- 
cally it has a very vital role to play, mus in p 
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have some digestive or metabolic disturbances will have to take 
greater interest in this Chakra to regulate the activities of these 
organs. 

Anahata Chakra 

Anahata Chakra is the fourth centre in the body consisting 
of cardiopulmonary plexus present in the chest cavity. It is also 
supplied by vagus nerves from the parasympathetic side and 
cardiac and pulmonary branches of nerves from the sympa¬ 
thetic chain. This plexus of nerves not only supplies the heart, 
lung and trachobronchial tree, but also the oesophagus, aorta 
and other structures of the chest cavity. 

Vishuddha Chakra 

The Vishuddha Chakra is situated in the region of throat 
consisting of oropharynx and larynx. The parasympathetic 
nerve connections come from the respective cranial nerves (3, 
7, 9, & 10th nerves) and the sympathetic nerve connections 
come from the cervical sympathetic chains. They supply nerves 
not only to the eyes, ears, nose, pharynx, larynx, and trachea, 
but also to mouth, the salivary glands, and thyroid and para¬ 
thyroid glands. 

Ajna Chakra 

The sixth centre is the Ajna Chakra. It is located in the 
hypothalamus, limbic system and the neighbouring region 
with the connection of pituitary gland on the lower and front 
side and pineal gland on the upper and back side. It is known 
that this is the main area where there are centres for regulating 
the functions of the entire autonomic nervous system consist¬ 
ing of both sympathetic and parasympathetic nervous systems 
and also the centres of hunger, thirst, sex, emotions etc. There¬ 
fore, Ajna Chakra is considered as an important one for regu¬ 
lating all the functions of the above-stated five Chakras. The 
traditional Tantrikas state that this is the main seat of mind and 
it is from here that a person regulates his basic bodily needs. 
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Sahasrara Chakra 

This Chakra comprises the whole of the cerebral cortex 
This is the mam area controlling the various levels of con¬ 
sciousness, such as the conscious, sub-conscious and super- 
conscious states. Here the entire Kundalini energy starting 
from Muladhara Chakra upto th tAjna Chakra merges at the 
Sahasrara level (psychic centre of cerebral cortex) to produce 
its desired results in an awakened state. Thus the mind, intellect 
and all the levels of consciousness merge together to make him 
an enlightened person. Therefore this is the most important 
centre where the Kundalini Shakti culminates from below 
upwards and produces its desired results all over the body from 
above downwards. That is why while preactising Kundalini 
Yoga one concentrates on these Chakras from below upwards 
at first and then from above downwards. The result is that 
there is a free communication between all the seven Chakras 
and also with the various organs and regions supplied by these 
Chakras. Thus the level of consciousness remains very high not 
only with regard to the perception of the external world but 
also with regard to the awareness of all the internal organs and 
tissues. This is perhaps the most important yet most inexpen¬ 
sive technique by which one can dive deep into one’s own level 
of consciousness and thereby into the various internal organs 
and tissues. One should know the full technique of Kundalini 
Yoga as described by the ancient sages 

Practice of Kundalini Yoga 

Here one should remember that if one wants to become 
successful in his practice of Kundalini Yoga, one must regu 
larly do the Hathayoga exercises also (See Chapters 10 ). 

One should be especially conversant with 
and pranayama, so that one can prepare one s body a 
wellfor the practice ol Kundalini Yo S a.**£*££££ 
(good social interactions) and niyama (g , ^ breach 

iour) are some of the aspects tries to rem¬ 

and every aspirant. Through these methods, one tnes to res 
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train one’s sensitive senseorgans and turbulent mind. Normally 
there is a tendency on the part of mind to externalize its 
connections through different sense-organs. Our attempt 
should be to restrain these tendencies and then to internalize 
them so that we conserve and utilize all our energies for the 
better purposes of our life. 

Brahmacharya or celibacy is the most important 01 yamas , 
which has to be practiced as best as one can if one wants to 
awaken the Kundalini Shakti in the near future, li one does not 
regulate one’s sexual behaviour to its utmost, one will never be 
able to achieve the goal. By too much of sexual indulgence one 
loses not only the bodily energy, but also that of the mind. 
Discussing the problem, Swami Narayanananda states, “Not 
only the sex-organ is to be controlled, but also all the other 
senses. One constantly loses so much of energy and vitality by 
the unnecessary activities of various senses. Austerity teaches 
one to control and conserve this great wastage of energy 
through the various sense organs and mind.He who cher¬ 

ishes, desires, he who hankers after sense-objects is always 
restless and miserable. A man of craving will have no peace of 
mind. A restless man is always weak. And he who is indifferent 
to the cravings of the senses, and he who keeps the mind and 
senses under restraint lives in great peace and power. This great 
internal strength, the gigantic will power, and the one- 
pointedness of the mind one can have by intense Tapasya ••• 
By intense Tapasya one gains not only the purity of mind, nadis 
and the body, but also gains strength through which one can 
easily take Kundalini Shakti to higher planes.” From this one 
can easily understand how important it is to conserve energy, 
especially sexual energy as best as one can if one wants to 
awaken Kundalini Shakti. It does not mean that there should 
be total abstinence from the sexual act for a young man. It only 
means that a strictly regulated sex will greatly help one to 
awaken the Kundalini at faster rate than one who indiscrimi¬ 
nately misuses this energy for bodily enjoyment. 

As for the asanas one has to practise at least eight to ten 
asanas everyday in order to get one’s body fully prepared for 
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the awakening. The choice of asanas can be variable depending 
upon the age and sex of the individual. Young persons should 
practise more strenuous types of asanas whereas older people 
should resort to the milder types. However the total time taken 
for this purpose should not be more than 15to 20 minutes. One 
should maintain proper balance between the time allotted for 
physical postures and that for the other integrated Yogic 
activities. 

Pranayama: Literally pranayama means controlled intake 
and output of air through regulated breathing. But in actual 
practice it has a deeper meaning. It actually means the control 
of the cellular metabolism of the entire body as a result of 
regulated supply of oxygenated blood to various organs and 
tissues leading to the optimum release of energy for performing 
various bodily and mental functions. In the ordinary sense 
prana can be equated with breath but in a deeper sense it can 
also be taken as energy liberated in the body at the level of each 
cell. Hence breathing in and out is the visible gross meaning of 
pranayama, whereas cellular respiration leading to liberation 
and utilisation of energy in the organs is the real meaning of the 
word. However, both are but intimately related, because if the 
visible breathing stops for more than five minutes, there is an 
irreversible change in the cells of the brain leading to death of a 
person. Similarly if the breathing is there but the cells of 
various organs do not get the oxygenated blood due to failure 
of the heart, then also the person dies due to lack of oxygen. 
Therefore, pranayama is the most important exercise which 
has a far reaching effect on the liberation and utilisation of the 
vital energy throughout the body. The whole nervous system, 
especially the brain is the most sensitive organ for effecting an 
increase or decrease in the oxygen supply. However, if a good 
Pranayama exercise is carried out according to the standard 
traditional technique, it will activate the entire brain, spinal 
Cor d and the autonomic nervous system in such a way that 
th ese become fully prepared to participate actively in the 
further developments of the Kundalini Yoga. 
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The actual technique of performing pranayama has already 
been discussed elsewhere. However, as a preparatory proce¬ 
dure for awakening Kundalini one should practice , pranayama 
more vigorously at least 4 times a day i.e m the morning, 
after-noon, evening and at night. One should always sit com¬ 
fortably on the floor or on a hard wooden seat. The environ¬ 
ment should be good, peaceful and without much distraction. 
Pranayama should always be performed on empty stomach, at 
least three hours after taking food or drink, and not when one 
is tired or agitated. It should be practised as far as possible in a 
fixed place with a pleasant and clean environment. At first 
after taking a deep expiration one closes one nostril with 
middle finger, then one takes a deep inspiration for 4 seconds, 
holds it for 16 seconds and expires the air in 8 seconds. Follow¬ 
ing this ratio, he repeats the performance through the other 
nostril, by closing the first one by the thumb. In this manner 
one carries on beathing exercises, 20 times, slowly and steadily. 
This gives the practitioner a feeling of lightness of the who e 
body and also a feeling of warmth in the surface of skin 
indicating an improved circulation with fully oxygenate 
blood throughout the body. Later on when one becomes more 
experienced one can double the ratio from 4 seconds to 8 
seconds for inspiration, 32 seconds for holding and 16 seconds 
for expiration. However, such a change should be done very 
carefully and gradually. Otherwise it may put a severe strain on 
the heart and lungs of the practitioner leading to very harmful 
effects. Therefore, one should make such a change only when 
one’s health permits to do so without the slightest evidence o 
any discomfort, pranayama should be carried out regularly 
throughout the year. By this process one can always see thatthe 
nervous system which is highly sensitive to the oxygen intake 
becomes always alert and therefore it becomes easier for the 
practitioners of Kundalini Yoga to achieve the goal of hs 
awakening at a much faster rate than otherwise. However, a 
regular practice of pranayama is the integral part of Kundalini 
Yoga and therefore it should be treated as part and parcel of the 
same procedure. 
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Practice of Kundalini Awakening 


There are many methods of this though comparatively 
much less has been written about the actual practice of awak¬ 
ening the Kundalini, This is perhaps due to the fact that it is 
dangerous to start the practice of Kundalini awakening with¬ 
out personal supervision of a Guru or Teacher. It is surprising 
that so much has been written about the effects of an awakened 
Kundalini and yet so little has been written about the actual 
technique. We have been able to get the method from quite a 
few sources since it is unfortunately kept as a secret art by many 
of the Tantrika experts. 

The technique of Kundalini Yoga which can be practised 
without much difficulty is the one we are going to give below. 
There can be many variations and we would like to describe 
one of the variants in some detail. Whatever may be the tech¬ 
nique one adopts, one should stick to it throughout till one 


achieves the goal. 

The Technique: In this the practitioner sits in a comfortable 
posture ( Sukhasana ) or lotus posture (Padmasana) on a seat of 
folded blanket or cushion. At first he performs pranayama 20 
times according to the method already discussed. Thereafter he 
closes his eyes and fixes his mind internally on the different 
Chakras one by one from below upwards for a minute. At first 
he fixes his mind on the Muladhara Chakra for a minute from 
the lowermost part of the spine to the genitals. In each Chakra, 
one creates fine vibrations by contracting the underlying mus¬ 
cles along with taking deep respirations {Pranayama). ese 

vibrations are produced not only in the area o 1 es in f U 

in the organs supplied by the respective p exuses o n 
Therefore the anatomical knowledge of these p exuses of 

nerves and the organs SU P P ^kntht practitioner fixes and 
understanding. Thus in each Chakra P f . - b 

concentrates his mind c ° nscious ' y “ P ns supp |ied by the 
hons in the region me lading t g ^ more 

Chakra. This naturally leads to erev for better 

utilization of oxygen and more h ^ of the region. After 
functioning of the organs and t 
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Muladhara Chakra he takes his mind in the same way around 
and inside the Svadhishthana Chakra in the lowermost part of 
the abdomen for another minute. Then he takes his mind and 
allows it to concentrate on the upper part of the abdomen 
above the umbilicus ( Manipura Chakra ) where most of the 
abdominal viscera are situated. Then he takes his mind further 
up in the chest for concentrating on the heart and lungs ( Ana- 
hata Chakra) for the next one minute. Then he takes the mind 
upwards and fixes it for a minute on the Vishuddha Chakra in 
the throat including larynx and trachea. This should be fol¬ 
lowed by the fixing up of attention on the lower part of the 
brain(4/rta Chakra ) for a minute. Finally the practitioner fixer 
up his attention on the cerebral cortex for three minutes. 
Immediately after this pranayama should be performed and 
repeated 10 times followed by concentration on various Chak¬ 
ras in the reverse order and pranayama again repeated 10 
times. Day by day with the progress of concentration of the 
mind on these Chakras he experiences an ever increasing feel¬ 
ing of well-being and ultimately becomes a person of greater 
enlighenment than others. He becomes more sober and calm 
and becomes less irritated when he faces any stressful situation. 
This is one of the methods of achieving the goal of Kundalini 
awakening, and should normally be practised over a period of 
many years. 

POWER OF Kundalini 

So far we discussed the technique of awakening the Kunda¬ 
lini Shakti so that we can make use of the energy so liberated 
for the betterment of all. Here it should be remembered that the 
aspirant should not allow the energy liberated by the awaken¬ 
ing of Kundalini to he misused for his selfish ends. In fact 
the power liberated by his own efforts should be fully utilized 
for the service of humanity. Let us see how and in what way one 
can serve the people through the liberated Kundalini Shakti. 

Psychological factors and Sopontaneous Awakening 

As already stated, the world is moving at a fast speed due to 
rapid advancement in Science and Technology. Because of 
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this, most of the human beings are unable to adjust to the 
newer type of society and culture. The most sensitive organ 
which has to make adjustment in our body is the brain, espe¬ 
cially its psychic centre. It is well known that normally people 
make use of only 10% of the psychic centre of the brain, and the 
remaining 90% which is generally known as the “silent area” is 
not used at all by the majority of people. If by any means we can 
make use of this area by supplying more energy by awakening 
the Kundalini, it would be one of the easiest way by which a 
common man can enlighten himself with comparatively much 
less effort and with no extra expenditure on the part of anyone. 

Now the question arises whether the functioning capacity 
of the human brain can be improved or it is only a wishful 
thinking. It is known that the use of certain psychotropic drugs 
such as amphetamines, canabis or its derivatives can produce 
certain psychological benefits in this direction. However, it is 
also known that they are quick in habit forming and hence 

cannot be used for a long period. 

The other method by which one can improve the function¬ 
ing of the brain is the practice of some type of Yoga, especially 
the Kundalini Yoga. Usually the brain does undergo some 
change for the better in the normal course of evolution. But to 
wait till such a time will be too late. In order to expedite sue a 
process of evolution one will have to quicken t e P^ce o 
transformation in the psychic centre of the rain, is wi 
enable the brain to adapt itself at much faster rate o the vast 
changes that are taking place so rapidly in the ^°df^ n 
far the on.y technique which can hdpto ^l^Tthe 
the Psychic £ KundaL Yoga. 

modern age, is tha ’ savs «it is the prerogative 

Discussing this topic, Rohit Me y - is within the 

of man to expedite the evolutl °"*J t £ nary movement. Con- 
power of man to initiate new of J n And consc i 0 us 

scious evolution is within tn P trans f 0 rmation both of 
evolution must imply a fundamental't ^ ^ q{ Rea , 
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scious evolution, it may be asked pertinently. Can the range 
and quality of brain be changed? If so how?” In the human 
brain, there are two major parts, the iower or animal part, 
namely the hypothalamus and limbic system and the second 
neocortex or the cerebral cortex. Normally in an average per¬ 
son the animal brain is very strong with all the centres of 
emotion, pain, hunger and sex. Because of this strong basic and 
evolutionary fact one is always busy in keeping these lower 
brain centres active and we hardly get much time to improve 
the functioning of the cerebral cortex, especially its psychic 
centre. Thus Mehta says, “The cortex or the upper brain is 
engaged mostly in intellectual growth, but this intellectual 
development has no chance to survive due to pressure of 
instincts coming from the lower or animal brain. We cannot 
rule out the animal heredity, what we must be concerned about 
is to see that two parts work harmoniously so that animal 
energy is canalised into finer channels supplied to the upper 

brain.” To increase the brain potential to activize the large 

unused areas of the brain—this has become the urgent need of 
man if he is to travel successfully into the new land of Yoga. 
How is he then to initiate the necessary steps for transforming 
the brain so that it is able to work at its full potential. This can 
be done by many ways. One of the methods by which one can 
improve the working of the brain is by providing greater 
amount of oxygen to it. This can be done by pranayama, the 
technique of which we have already discussed. Thus by supply¬ 
ing oxygen we can liberate more energy in the brain by which it 
can renew its strength for doing more vigorous work. Another 
method of improving the power of the brain is to practise the 
relaxation posture or shavasana, which also helps to regain the 
normal psychological power of the brain by getting over tired¬ 
ness and tension in life. Thus by the repeated performance of 
pranayama and shavasana ns and when required, it would be 
possible to regain the strength of the brain and also to increase 
its activities to the optimum level. 

In view of their many deleterious actions and habit forming 
tendency one should for this purpose never resort to the intake 
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of drugs such as trancjuilisers or other psychotropic drugs. 
Fruther these drugs instead of giving relief from tension many 
times produce mental depression if used for a long period. In 
addition, once the effect of drug goes out, there is heightening 
of susceptibility to tension, stress and strain in life. In view of 
all these risks the intake of drugs should be always avoided 
except when there are emergency situations. In all other situa¬ 
tions we should resort to yogic practices as far as possible, 
especially shavasana and pranayama to get over the tension 
and tiredness of the brain. 

For improving the function of the brain for a prolonged 
period mere pranayama will not be enough. For this purpose 
continuous supply of biological energy is needed. For this one 
will have to resort to Kundalini type of yogic practices every¬ 
day. It may be noted that Tantrika Yogis attached great mys¬ 
tery around the awakening of Kundalini and have guarded this 


)ga with great secrecy. 

However, it should be remembered here that for any 
nprovement in the activity of the brain there is a need for the 
apply of biological energy continuously. Otherw.se, no matter 
that we do, it will not produce any significant changet in 
rain. As already stated only 10% of the bram ts func tomng a 
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difficult to be practised by the common man. In fact the 
ordinary man will be frightened if he is asked to practise all 
these complicated methods. He will not have enough time to 
learn and practice in his everyday life. Further there are not 
enough teachers to teach these techniques to the common man 
in need of it. In addition, if these forcible methods of awaken¬ 
ing Kundalini are not followed strictly in accordance with the 
instructions, they may lead to many complications causing 
physical or mental ill health. Therefore, one will have to search 
and adopt some easy methods for the use of common man. 

Here one should follow the advice of Sri Aurobindo who 
speaks of spontaneous awakening of Kundalini as against the 
Tanirika methods already described. The spontaneous awak¬ 
ening of Kundalini is a method by which a person by his own 
efforts and without depending upon the help of anybody else 
can awaken Kundalini. Because of this it is bound to be free 
from hazards and dangers. Rohit Mehta explains this simple 
method of awakening Kundalini^s the fusion method. Thus 
fusion takes place at the Sahasrara Chakra in the brain by 
joining the feminine or negatively charged Shakti with mascu¬ 
line or positively charged element in the head. When both of 
them fuse together there is a liberation of biological or cosmic 
energy which ultimately gives additional strength to the newer 
areas of the brain causing newer enlightenment. It is known 
that the nuclear energy can be liberated either by the conven¬ 
tional method of fission or by the newer technique of fusion. In 
the same way here also Mehta suggests the fusion way of 
liberating biological energy by joining Shakti and Shiva in a 
spontaneous manner. Mehta states, “In the awakening of Kun¬ 
dalini what takes place is the release of biological energy. This 
happens because of the negative and positive poles of our 
biological mechanism being induced to come together. The 
Muladhara Chakra is where Kundalini power lies coiled. If it is 
stimulated then the positive pole which is Sahasrara will expe¬ 
rience a union with the negative pole. It is when this happens 
that energy is available to the body, for the entire biological 
entity. This release is experienced in the brain and so the brain 
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is endowed with a great deal of released energy with which it 
brings the unused portions into operation.” It is known that 
whenever we are happy we feel more energetic and active. It 
seems that at that time we receive some additional energy from 
some source. On the other hand, when we are disturbed or 
when we are in pain our energy becomes much reduced and our 
creativeness narrows down considerably. It is, therefore, logi¬ 
cal to think that during the feeling of happiness the additional 
energy that we get to our brain comes from nowhere else, but 
from Kundalini. However, if we misuse such an energy, which 
has been liberated during the state of our happiness we would 
be losing great opportunity to improve ourselves both physi¬ 
cally and mentally. On the other hand, if we can explore further 
and receive an abundance of energy through making ourselves 
happy which leads to the spontaneous awakening of Kunda¬ 
lini, then we should be able to bring the unused portion of the 
brain into fullness of activity. Such a spontaneous release of 
energy for the use of the brain as a consequence of the feeling of 
happiness will lead to many creative activities, which will also 
be a natural way of improving the evolutionary process. 

What are the signs and symptoms in a person who has 
really awakened Kundalini in the spontaneous 
has been nicely described by Roh.t Mehta m the following 
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field of activity. His great creativeness and notable perfor¬ 
mance should make us feel that he has abundant source of 
biological energy which enables him to perform his activities so 
well. Here one should remember that such a person should not 
store and utilize energy only at the brain level. He should 
gradually bring down step by step his energy resources. The 
biological energy so liberated spontaneously as a result of 
feeling of happiness should be utilized not only by the brain, 
but also by the whole body so that there is a full development of 
entire psychosomatic apparatus to meet the newer challenges 
of life. Thus there is at first a spontaneous ascent of Kundalini 
from Muladhara to the Sahasrara followed by a gradual des¬ 
cent through the six Chakras nourishing each one of them on 
the way. Such an ascent and descent of Kundalini becomes a 
rhythm which maintains the health of the individual, especially 
of the most sensitive part of his body, namely the nervous 
system. 

It is a mistaken idea that once one awakens his Kundalini 
power one can sit back and relax during the rest of one’s life. In 
fact it is a continuous process and one will have to practice it all 
the time if one wants to maintain oneself much above the 
general masses of people. Therefore, once one learns the tech¬ 
nique it will be his life-long companion for the practice 
throughout his life so that he can maintain his highest position 
both at the physical and mental levels. Though all the human 
beings appear to be alike it is the activity of the brain which 
differentiates one from the other. Those who care for improv¬ 
ing the brain activity through any one of the techniques des¬ 
cribed above will be able to meet all challenges of life boldly 
and efficiently. 

If a man has to survive biologically and psychologically, the 
development of such an efficient brain and the emergence of 
the new mind are absolutely essential. It should be remembered 
ere that the increased source of energy supply to the brain 
alone does not solve the problems of the society. A man has to 
rearrange his living with the entire environment in such a way 

a e can ive congenially and happily without much conflict 
with society. 
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PHYSIOLOGICAL ASPECTS 


It is now well known that one of the main activities of the 
brain as a whole is the continuous development and mainte¬ 
nance of consciousness. Consciousness can be defined as an 
expression of total activity of the brain with regard to its 
environment. On the other hand, mind can be defined as the 
sum total of brain activity. Amongst various activities of the 
mind, consciousness, memory, learning and creativity are 
some of the important ones which differentiate man from the 
rest of the animals. In this respect man is unique since he 
possesses the capacity to learn and be modified by experience 
as a result of modification in the biochemical components. 


cellular structure and electrical response of the brain. Here one 
should remember that a profound environmental or behav¬ 
ioural change is usually represented by a very small change in 
the components of the nerve cells of the brain. In fact, quite 
wide differences in behaviour, intellectual capacity, and social 
and moral status are observed in the brain corresponding to a 
small physicochemical or structural difference. Thus the rain- 
imal structural or biochemical changes in the brain as a resu 
of genetical or environmental factors may produce vast 
changes in the behavioural pattern of human ® ln * s ' 

We have no control or hold on the genetical factors inher¬ 
ited by each individual at 

momenT of'concephon and especially after birth as the baby 
comes in the world. 


Nutritional Factors 

. nt environmental factors which influ- 
One of the important en the brain i n infancy is 

ence the growth and deve op . menta i animals that if they 
food. It has been shown ‘ n p hed for som e period fol¬ 
ate malnourished or unde ™ ow rap idly, the growth of 

lowing birth when the brain n , if the adult animals are 

the brain becomes retardeo. " weight sharply declines, 
put on starvation diet, 
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though the brain weight remains relatively constant. This 
occurs as a result of the defence mechanism of the body to 
protect the brain, which is treated as the most vital organ. Thus 
it is stated that the body sacrifices almost every other organ of 
the body in order to give protection to the brain. According to 
John Dobbing’s work, once the brain growth has become 
stunted in the early period, it can never catch up with the brain 
of the normal animal, even though the same has been fed with 
as much food as it can eat. Thus during growth, there are 
certain sensitive periods when the brain growth may become 
permanently impaired. What is surprising is that such an effect 
lasts as long as the individual lives, no matter what happens in 
the subsequent period. Although all these scientific observa¬ 
tions are made in rats, one can certainly draw inferences from 
these studies for understanding the growth of the human brain 
also. 

In the rapidly developing world today mal-nourishment to 
the point of starvation occurs on a massive scale in most of the 
developing countries. Amongst all, protein deficiency and 
protein-calory malnutrition are the most serious and wides¬ 
pread problems in the whole of the developing world. Such a 
situation is partly due to low socio-economic status of these 
countries and partly due to ignorance. If such a situation is 


allowed to continue, a large number of children will be having 
chronic protein deficiency leading to the development of Kwa¬ 
shiorkor. In this condition, the brain is markedly retarded and 
then learning capacity becomes very low. Such a situation 
cannot be improved for a considerable period of time since 
improvement in the nutritional status of these children will not 
change as a result of poverty. As a result the poor psychological 

and intelligence status of present day children also will not 
change. 

It seems that in the world today 7 out of 10 children or, in 
other words, about 350 million children under the age of six are 
m the risk of protein malnutrition leading to distorted develop¬ 
ment of certain areas of the brain resulting in massive psycho- 
ogical problems m a large percentage of cases. How in such 
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maladjusted children can we improve the mental status? It is 
indeed a stupendous task. Can the practice of Yoga, especially 
Kundalini Yoga, restore their abnormal behaviour and subnor¬ 
mal intelligence to normalcy? This is the main task before the 
scientists of developing countries. It is high time that they 
investigate and evolve suitable yogic methods for achieving a 
psychological uplift of their people. 

Discussing this subjet at length Steven Rose states, “One 
may estimate the sensitive period in human development, dur¬ 
ing which undernutrition is likely to have an effect on subse¬ 
quent brain development and which may last from birth to 
eighteen postnatal months. Over the next five or six years of 
childhood, if malnourishment over a prolonged period occurs, 
this too may be expected to produce effects on subsequent 
brain development and performance although perhaps less 
severe ones. These studies suggest too that the nutritional state 


of mother during pregnancy can also have a long lasting effect 

on brain and body size.” It is now well known that low IQ 

scores are associated with low socio-economic background o 

parents, large family size, and poor state of health of the 

mother during pregnancy. It will possibly take decades, if not 

centuries, before one can ever expect to get a correction of all 

these psychosocial factors, especially the low socio economic 

condition in developing countries. It means that the brain and 

psychological status of these people living ini eve °P can 

tries will gradually deteriorate to sue as unless 

, j tn( u p hrains of developed countries unless 

never be compared to the brains age b there any 

they migrate to those countn * S *^ a lastin g effect on all the 
quicker solution which would developing countries 

people so that all the brains hvng mjtedev ^ ^ 

can be equated with those o . icallevel . How much this 
psychological level, if not in P J abQUt a change for the 
time-honoured Yoga can help q{ . ^ grQSS nutr itional 

betterment of the brain in e .j rob i e m in order to answer 
disturbances? We need to stu y 


this important question. 
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Environmental Factors 

•It is known that animals which are kept in isolation have 
less amount of neurohumoral enzymes and thinner cerebral 
cortex than those which are kept together along with other 
animals of the same age group. Those animals which have 
received enough sensory stimulation of light or sound in the 
early age have better developed sensory cortex than those 
which are kept in a state of sensory deprivation. Therefore, 
those people who are exposed to some type of stress are more 
able to cope with the situations than those who grow up in 
complete isolation. Not only there are behavioural differences 
between the two groups of animals, but one can observe ana¬ 
tomical and biochemical changes also. In similar experiments 
on monkeys, the same scientists have shown that breeding 
them in isolation results in an apparently permanent incapacity 
to form normal social, sexual, or parental relationships in later 
life. Similarly it has been seen that those students who studied 
in purely unisexual colleges, especially the girls’ institutions, 
fare comparatively poorly in their life especially with regard to 
their social and marital relationships than those who studied in 
co-educational institutions. The scientists have also observed 
that if a female monkey had herself been reared in isolation 
then she was unable to make a normal maternal relationship 
with her baby. This does not mean that one should permit too 
much of overcrowding in a large family. This has its own 
'drawbacks such as poor housing, incomplete education and 
sometimes even sensory deprivation. Thus the extremes on 
either side are not good for the proper growth of the brain and 
its optimal behavioural responses. 

Here one should remember that in the early period of life 
one should neither be exposed to too much of environmental 
stress nor complete deprivation, as both result in poor develop¬ 
ment of brain and endocrine systems including the adrenal 
gland. However, in the developing countries, the child does not 
have much choice and he has to face too much of odds. How 
c^n one develop a capacity to triumph in spite of the adversity 
and to succeed in life in spite of many odds. This needs to be 
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studied, especially in the people living in trying conditions in 
the developing countries. Can the introduction of some type of 
Yoga make them more efficient to face the challenging situa¬ 
tions in their life. The introduction of such a Yoga will not cost 
them much in their life, yet they can derive the fullest benefit 
for facing all the stressful situations in society. It is really 
surprising that the human brain has a tremendous amount of 
plasticity and therefore there is no reason why such an experi¬ 
ment will not succeed in the near future. 


Genetic Factors 

It is always difficult to make out in a given person how 
much of his mental qualities, such as intelligence, is genetically 
determined and how much the environmental factors have 
contributed to it. It is important however to assess it, because it 
is known that the genetic factors cannot be changed, but one 
can change the environment for an ideal set up so that the brain 
can grow to its maximum capacity. It has been realized for a 
long time that certain individuals are genetically superior to 
others so that nothing can be done environmentally to effect 
improvement in their brain power. Certain Western scientists 
maintained that genius is hereditary and advocated a policy of 
selective breeding to maintain a selective stock. Recently some 
geneticists have collected semen of a large number of Noble 
Laureates for conducting experiments to assess exac y ow 
much genetic factors contribute to the development o > in i e 1 

gence. However, it would take generations e ore f"y if . 

be said about it with reasonable amount o cer ai • 

, . •.ii u n f tjk have made the following 

The middle class is more mtelhgent t an ^ ^ The 

working class has more chddn" ,• ing »i n the same way in 
national intelligence.is therefore declining^ m 

USA a hypothesis has bee " P { Ut f t he white population. How- 
Negro people is lower than tha motivated and so 

ever, these observations seem P try Further it has 

cannot be accepted in any democratic coun y 
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also been proved that intelligence cannot be assessed by the 
current methods alone. One cannot also always make a very 
sharp division between the genetic and environmental factors 
because it is the environmental changes which start influencing 
the genetic ones in a given person such as malnutrition, sensory 
deprivation etc. After certain generations the same pheno¬ 
menon may be found as a genetic trait. Hence it will be difficult 
to make a specific statement in this regard and therefore var¬ 
ious health promoting measures for the brain, such as Kunda- 
lini Yoga, which can certainly influence the function of the 
brain should be tried in all persons. This would certainly lead 
to the promotion of health, especially in people living in the 
developing countries where the health of the people is always in 
jeopardy due to a variety of causes. 


Memory 

One of the most important and vital characteristics of the 
brain is that it has a capacity to become a storehouse of 
memories. We begin to lose such memories after injury, illness 
or in o d age. These memories are the stored records of expe- 
nences of an individual and this is the highest and most impor¬ 
tant function of our brain. There are a number of mechanisms 
involved m the memory process. At first there is learning. 

* y f SeC ° nd CVent may 0CCur in which the memory is 
which ic r *11 h St0re l ° com P are d with some current event, 
third nrofPQ 6 m^mbering. In addition to this, there can be a 

which is cfli^n'f 1C °? CUrs ^ an event cannot be recalled and 
extremelv Hiff 0rgettlng- * s now known that memories are 
retain memnric CU f t0 ^ ^ they are establi shed. We all 
a scar tissue in the WhlCh occurred years ago. Thus, like 
durable envim 0 ,/’ . memor i es in the brain are the most 
Memory canno^h 16013 ^ lm P osed individual characteristics. 

^ actmty ° f the 
minimum by using drugs etc ^ ° r reduced t0 the 

cannot be abolished Therefore there ° f “ individual 

impression in the brain which wouW hT S ° me permancnt 

wmcn would have some anatomical or 
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biochemical basis. In the earlier period some workers had put 
forward the theory of thickening of synaptic cleft where the 
memories have been stored. However, this has not been 
accepted by the majority of scientists. 

Recently it has been proposed that there are two types of 
memory, Iong-and short-term. At first all the memories-are 
short-term. However, those which can be retained for some 
time, say half an hour, are converted into long-term memories. 
It is stated that short-term memories are stored in the hippo¬ 
campus and the long-term memories are stored in the associa¬ 
tion areas of the cerebral cortex. It has been extensively found 
in chicks that whenever learning taken place, the RNA and its 
polymerase increases in the centre of the cerebral cortex 
involved in the process. It was even found out that the more 
birds learnt the more RNA is seen. The more RNA the birds 
made the more they learnt. In the learning process RNA is 
synthesized in the cell which acts as a Template for the produc¬ 
tion of new protein in the cell body. Perhaps the proteins 
produced during the learning process travel down the axon to 
the synapse. Thus it produces a permanent change in the 
synaptic efficacy. Anatomically one can visualise change in the 
synpatic cleft and biochemically one can observe the increase 
in the RNA and its polymerases during the process of learning. 
In fact this could be a good model of memory. 

The question is: Can we modify this process so as to 
improve the quality and quantity of our memory, is wou 
be of immense help, especially when our memory starts failing 
during the old age. Several drugs and even RNA wer fed to 

people and it was found that me ”°7ugsandTther^procedures 
extent. In that case what are the dr g . . h mav at 

which could improve the memory process an■ . 0 b S er- 

least prevent the fading of our memory. Ou^p ^ ^ 

vation before and six mont s can improve the memory 
young volunteers convinced tha extens ive study. It is 

process considerably. This » tQ improve the memory 
presumed that it may be very hP known that people 

Process in human beings. Similarly 
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living in nutritionally dificient state in the developing countries 
are having poor turnover of proteins in their body. Since the 
memory is nothing but a turnover of RNA and protein synthe¬ 
sis, it is logical to expect that their memorizing power is also 
much less than of those living in more advanced countries. Can 
the memory power be improved in the people living in less 
advanced countries by using some of these yogic measures, 
especially with the help of Kundalini Yoga? This is a subject 
which needs extensive study and it has great relevance to the 
people living in these countries. 

Homeostasis (Self-Regulation) 

The human body maintains a constant internal environ¬ 
ment even though our external environment continually 
undergoes changes. All the homeostatic mechanisms are regu¬ 
lated by body’s hormones secreted by various endocrine 
glands. However, even this function is further regulated by the 
two parts of autonomic nervous system, sympathetic and para¬ 
sympathetic. Since the entire autonomic nervous system and 
the endocrine system is controlled by the anterior and posterior 
parts of the hypothalamus, it can be stated that the entire 
mechanism is controlled by this region of the brain. It has also 
been observed that the hypothalamic region is further sup¬ 
ported by the limbic system including amygdala, hippocampus 
and several other minor structures. It is this limbic system 
which is predominantly responsible for the regulation of 
homeostatic mechanism. This system carries on its regulatory 
functions through the Hypothalamic region. Amongst the var¬ 
ious functions conducted by the hypothalamus the regulation 
of temperature, eating and drinking are very important ones. 
This area also regulates our emotions such as anger and fear. A 
particular emotional state is further regulated by the amygdala 
which is a part of the limbic system. 

Sex 

The entire sexual behaviour both in men and women is 
regulated both by the endocrines and the brain, especially the 
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limbic system and hypothalamus. Here we should remember 
that even the release of hormones is regulated,by the hypotha¬ 
lamus. In fact, there is an area on the hypothalamus, the 
electrical stimulation of which stimulates the sexual activity in 
animals. Thus it is safe to conclude that it is the nervous system 
which regulates the release of sex hormones which would 
control the sexual activity of individuals. Therefore if one 
wants to regulate the sexual functions, one can do so to a 
considerable extent by influencing one’s emotional and behav¬ 
ioural patterns. It is here that the practice of celibacy or Brah- 
macharya through Yoga has its importance and it is high time 
that further investigations are conducted to ascertain how 
easily one can regulate the sexual activity in order to maintain a 
good physical and mental health. 


Sleep 

It is comparatively recently that the reticular activating 
system was discovered and later on it was also found that it is 
the centre regulating the states of wakefulness and sleep. 
Through this reticular formation the neurons constantly send 
sensory information to the thalamus and cortex in order to 
keep them awake and alert. In the absence of these stimuli from 
the reticular formation a person goes to sleep. This reticular 
formation has a dual system, and all the sensory axons from 
the sense organs to the cortex put out branc ing axons o e 
reticular formation. Therefore, sensory mformanon tha go 
to the cerebral cortex is also analysed alerted by the reticular 
formation. If such asousal by the reticular aatvatmg system 
could be increased by any means sue as r . j j 

tice, that may improve the learning P^^'^nlamte 
has been observed that drugs Wee amp ^ ^ especia |, y b y 

dexadrine and drynamyl were nrove their performance during 
the student commumt.esto imp ^ ^ „„ a prolo „ged 
the examination days. Howev , that they are not at 

use produce so many beba ^°“ exce ptional circumstances, 
all safe to use save under y rous 0 nes, such as 

Yogic practices, especially the more S 
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Kundalini Yoga , are very likely to he helpful here. But this 
needs further study. 

Psychological disorders and Psychotropic Drugs 

Amongst the psychological disorders neurosis and psycho¬ 
sis are the improtant ones from the common man s point of 
view. Amongst the neuroses, anxiety, depression and hysteria 
are the important forms. Amongst the psychoses, the most 
important one to note is schizophrenia. Laboratory examina¬ 
tions of blood, urine and cerebrospinal fluid usually do not 
show much abnormality in ordinary tests. However in recent 
years enormous amount of work has been carried out with 
regard to the neurohumoral contents and their degrading 
enzyme levels. In all these special investigations quite a number 
of biochemical changes were noted. Thus in anxiety neurosis, 
there is always an increase in the acetylcholine and cholineste¬ 
rase contents, whereas in depression all the neurohumoral 
contents were found low. In schizophrenia there has been 
found much disturbance in the catecholamine metabolism, 
especially in the level of degrading enzymes such as Mono¬ 
amine oxidase and COMT. Because of the deficiency of these 
enzymes, which is probably genetically transmitted, the 
patients usually have abnormally high content of catecholam¬ 
ines in the blood and other bodily secretions. It is really diffi- 
' cult to treat all these different psychological disorders with any 
suitable drug. 

However- in acute cases one has to use appropriate drugs to 
overcome the neurohumoral abnormalities. Thus appropriate 
drugs such as sedatives, tranquilizers, antidepressants and psy- 
chotomizetics should be used judiciously to tide over the acute 
situations. However, as soon as circumstances permit some 
type of yogic practices should be introduced gradually. At first 
only the Hatha Yoga practices such as asanas (physical pos¬ 
tures) and pranayama or breathing exercises should be under¬ 
taken. This should be supplemented by the practice of 
relaxation postures such as shavasana for 30 minutes daily- 
Gradually one can introduce some mild type of meditation to 
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be followed by more vigorous type including Kundalini medi¬ 
tation. If a patient regularly practises all the yogic exercises 
mentioned above, his drug requirements will gradaully become 
less and he will feel better and better everyday. At last within 
the period of two to three months he can completely stop his 
medicines so that he can remain on yogic practices alone. The 
only drawback in this yogic treatment is that it will have to be 
practised regularly everyday and no one can afford to become 
irregular in it. If one stops these practices in between, the 
diseases are bound to come back with vengeance. The patient 
should therefore make it a point to do the yogic practices 
regularly at the fixed time. This will ensure him a healthy 
physical, mental, social and spiritual life. It may be noted that 
one of our Research Fellows who had an attack of psychophrenia 
could overcome his trouble completely by the regular practice 
of Kundalini Yoga. 


Summary 

Physiologically speaking, it seems that the main aim of the 
practice of Kundalini Yoga is to attain at first a voluntary 
control over the autonomic nervous system. ™‘ s ,s “*" a " y 
followed by activation of the different centres of brain by 
transmitting certain specific neurohumors main 

order to achieve this,; h ^of" ^Kundalini Yoga is to 
principle underlying the P™* t0 e ach chakras and 

arrange maxmimum supply o ys k d and act j v e. In 
other centres so that they become awakened^ ^ ^ 

view, of this, P^yamab most simp i e procedure is 

practice of Kundahm Yoga - performing pranq^na 

concentrating on these chaK war( j s from Muladhara to 
for two minutes, and then going t 0 f the body and 

Sahasrara one by one from t xhis roughly takes 

coming down step by step r ° m rece ded by yogic asanas and 
about half an hour. This can e period which may take 
followed by meditation for a 
another 15 minutes. 
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We started this study recently and our observations are 
therefore, preliminary. Before we started this, study, we con¬ 
sulted several people including a yogi who wanted to remain 
anonymous. We are using these techniques on healthy persons 
and also on patients with anxiety neurosis. Our preliminary 
observations on healthy persons indicate that it produces a 
great restraint on the emotional and other psychological dis¬ 
turbances. In the case of patients with anxiety neurosis and 
manifestations of psychological distrubances, it proved very 
helpful in calming down their entire psychosomatic apparatus. 
Our first patient who had a sudden and severe nervous break¬ 
down leading to psychosis could be brought back to complete 
normalcy by a regular practice of Kundalini Yoga for two 
months. This person is well and has been doing his normal 
activity for more than two years. He still continues to practise 
this Yoga. Similarly, there are 24 other patients of anxiety 
neurosis who have been practising it for a shorter period. Since 
these preliminary observations have yielded some positive 
results, we have started a detailed scientific study both on 
healthy persons and also on patients with various psychoso¬ 
matic disturbances Suffice it to say here that the regular 
practice of Kundalini Yoga can do enormous good to every 

person especially in regulating the functions of the nervous 
system. 


In short, it is now very likely that if one can regularly 
practise this Yoga for a prolonged period, one might one day 
experience the sudden awakening oi Kundalini, which is very 

sTld he l G °P ilcrish " a ” several of his treatises. It 
Q . r ? mem ere bere that even without such awakening, 
maximum benefit from it by a regular practice. 

°nel?ntelli« 7" emotional disturbances and enhance 

tha, our a “S aC “ V ‘l y ‘ J hr ° Ugh the Kunda,M Y °S° >' seems 
„ our ancient sages had used this technique for their enor- 

wXime n th 1 atw' 0 "h ‘°,i >hilOSOphy ' re «gion and culture. It is 
yoik mJ^L r 77 "T 6 the use ofthis and “‘her similar 
l /reef 7 ^ beneflt of ”> a n. Thus, Kundalini Yoga is 

wfnts“rS c h ,f n be used with P™nt by anyone who 
large P ^ ° ,hers t0 the humanity at 


CHAPTER 15 


Hypertension 

Enormous amount of work has already been done in recent 
years in the field of hypertension, especially with regard to its 
etiology, pathology and management. Still the incidence of this 
disease is increasing throughout the civilized world. It is sur¬ 
prising that in spite of all the progress, the exact cause of 
hypertension is not yet known, as a result of which no preven¬ 
tive measures could be undertaken. Many people feel that it is 
not a disease entity, but only a product of several etiological 
processes which ultimately lead to the development of hyper¬ 
tension as one of the manifestations. 


ETIOLOGY 

As discussed earlier, usually in all these cases of stress 
disorders, etiological factors can be divided into two groups, 
(a) Genetic and (b ) Environmental. It is known that several 
members in the same family may be having hypertension. And 

rtvoe A personality with excessive drive, aggressiveness and 
a type a personally hypertension and coro- 

ambition may be more liable to * ^ opposit „ 

nary heart diseases tha tedthat a mesomorphic con- 

features. Our own studies f nover of catecholamines 

stitution with greater capaci y ^ develop cardiovascular 
and their enzymes is more y . 

diseases, especially hypertension than oth . 

EXPERIMENTAL EVIDENCES 

• i okn this has been proved by many 
In experimental animals ai ^ strain of rats which 

workers. Okamota has deve ug jy before the age of 12 

develops hypertension spont traits may play some 

weeks. This would indicate that ge 
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important role in the development of hypertension. Similarly 
there are also certain inbred strains of rats which genetically 
become salt sensitive and which on administration of salt 
become hypertensive. In all these cases, the common site for 
the development of these traits is the brain, especially the 
hypothalamic region, because, injection of 6- 
Hydroxydopamine which prevents the action of catecholami- 
nergic fibres, into the lateral ventricle of the rats of 
spontaneously hypertensive strain, prevents the development 
of high blood pressure. However, this is effective only if it is 
done before they are 10 weeks old. If this injection is given after 
this period, when the high blood pressure has already deve¬ 
loped in these rats, the treatment with 6-Hydroxydopamine 
does not lower the blood pressure. It may not be out of place to 
mention here that in these strains of rats, once the high blood 
pressure levels are established one of the importnt agents which 
lower the blood pressure is an inhibitor of serotonin synthesis' 
namely parachlorophenylalanine. All these findings show that 
noradrenergic and dopaminergic neurons in the hypothalamus 
are involved in the development of hypertension and that all 
e various etiological agents operate through these neurons. 
However, this matter will be further dealt with later. 

environmental factors 


hvnl'rw" 0 '™ that , the urba " population is suffering from 

mom exTs^T 6 a "‘ hC rUral ' because the f °™er «*oup is 
hvoerteXn emo ‘ ,ona l stress than the latter. In fact, 
ST- 8 ° bC m ° re c ° nsiste n‘!y related to environ- 
sZ beKorr^ StreSSfUl SitUati0n which quires a con- 
rapid cultural It JUStmen ‘ °" the Part of the individual. A 
settings migration f^’ mi ® rat ! on *° different environmental 

urban areas are somenf pnmillve soctetles 1° highly developed 
ble for inducing hv e examples which might be responsi- 

rapi^ocfot "no J e “kT ” an individual - Similarly, a 
becoming poor or vice ^ SUCb as a r ‘ cb man suddenly 
the life of educated n _ ersa | ma y ,ead to hypertension. In fact, 

is associated with const ^' Vm * especial l y ' n the urban areas 
■ated w,th constant struggle for existence which results 
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in uncertainties of life situations. It is these persons who con¬ 
stantly worry over the rapid environmental changes and who 
do not themselves have the ability to adapt adequately to face 
these changing life situations, who are likely candidates for the 
development of hypertension. 


PATHOGENESIS 


Experimental: There are several methods of producing 
hypertension in experimental animals. Thus, one can produce 
hypertension in mice by giving environmental psychosocial 
stimuli in the form of overcrowding, mixing of two or more 
dominant males with one female, chronic territorial conflict 
and similar other situations for a period of six to twelve 
months. In monkeys by following the chronic avoidance tech¬ 
nique in which these animals are required to press a lever to 
avoid shock, hypertension can be caused in about 15 days. In 
dogs, by the application of classical and operant conditioning 
technique in the form of repeated painful sensory stimuli asso¬ 
ciated with light or tone signal followed by exhibition of only 
light or tone, elevated blood pressure can be caused. All these 
three environmental types of psychic stress resulted in a contin¬ 
uous behavioural adjustment which ultimately led to the devel¬ 


opment of hypertension. 

Similarly, the chronic stimulation of regions of hypotha a- 

mus leads to an integrated response involving a rise in blood 

pressure constriction of splanchnic, renal and skin vessels, and 

SSon”.he vessels of skeletal muscles, 

are due to general activation of the sympathetic nervous system 

which is associated with the emergency reaction of fight or 
wmcn is assonant Further one can also assume 

flight as described by Cairn • •_ following electrical 

that such an elevation of b P dosel resem ble thecondi- 

stimulation of hypothalamu y ^ psychic and 

tion of hypertension devei p & 


emotional stress. carotid s i n us and aortic arch 

The baroreceptorsm pressur e within the physiological 

normally maintain bloo P . are reS et at a higher level, 
limits. In case of hypertensi , ^ sectione d, one can get 

In experimental animals 
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hypertension following any of the environmental stimuli. On 
the basis of results of above experimental methods, it can he 
said that brain, especially the hypothalamic region, plays an 
important role in the development of hypertension. In fact, it is 
one of the best examples of psycho-social stress causing a 
psychosomatic disease. 


OTHER METHODS 

But there are a few other methods of producing hyperten¬ 
sion, in which the role of brain was not clear till recently. 
However, recent studies have further clarified the matter. Jt is 
known that experimental hypertension can also be produced 
by treating rats with DOCA and salt, by constricting the renal 
artery or tightly wrapping the kidney. Similarly, reference was 
also made earlier to the genetic strains of hypertensive rats 
such as salt sensitive and spontaneously hypertensive strains] 
It seems that in all these cases the centres in the brain may 
not be playing any role in the causation and maintenance 
of high blood pressure. However, recent studies have indicated 
that this impression is not correct and that brain parti¬ 
cipates in everyone of these forms of experimental hyper¬ 
tension. Thus in rats, the DOCA and salt hypertension is 
associated with increased release of catecholamines from the 
sympathenc nerve endings and adrenal medulla. In such anim¬ 
als, if 6-Hydroxydopamine which destroys the catecholami- 
^~ S ’ 1S 1 " Stllled ,nt0 the ventr ides, the peripheral 
leaTtor beC0mes ^ This ultimately 

Iver IneethT ntl0n ° fD ° CAandSalt hypertension. How- 
of 6 Hvdrl bypertension has already developed, instillation 
of 6-Hydroxydopamine into ventricles does not lower the 

the^enaTarterv ** produced ^ —t^g 

intrav • , y C3n a so be prevented in the same way by the 
intraventricular instillation of b-HydroxydopamJ 

causes'release of reninanfthus^ 1 rCnal artery COnstriction 
duction This c„kct • thus lncrea ses angiotensin II pro- 

powerful pressure ff 1 ^’ ln add ‘^ on t0 i ts other effects, causes 

c p a .s:s r u g tt::: t 0 ?r! n which is mediated by the 

6 ^ neurons ot the brain stem and hypothala- 
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mus. This leads to increased peripheral sympathetic discharge 
leading to increased blood pressure. If the effects of angioten¬ 
sin II can be blocked by depleting the catecholamines of brain 
by 6-Hydroxydopamine, no high blood presure occurs. In the 
same way in the sopontaneously hypertensive rats also, if 
6-Hydroxydopamine is injected into ventricles before the age 
of 10 weeks, hypertension can be prevented in these animals. 

All these experimental studies indicate clearly that the 
hypothalamus and brain stem fully participate in the develop¬ 
ment and maintenance of every form of experimental hyper¬ 
tension. Although these experimental findings cannot be fully 
confirmed in the human situation, it does indicate that the 
catecholaminergic nerve endings in the brain stem and hypo¬ 
thalamus might be playing significant role in the predisposi¬ 
tion, initiation and maintenance of hypertension in human 
beings also. 


CLINICAL STUDIES 

It is known that whenever a person is exposed to psychoso¬ 
cial stress, there occurs a transient rise in blood pressure as a 

result of sympathetic nerves releasing no rad rename o a 

the centre and the peripheral nerve endings. If such a situat,o 
continues for a longtime as a result of repeated and pro onged 
emotional disturbances, the patient m the beg.nn'ng8oes into a 
labile phase of hypertension wit ^ ^ time passes , this 

normal peripheral resli , lan “, f ardi ^ „ ut put with higher 
pattern changes ‘ owar J“;“ a ^„‘ cur i„ all the vessels of 
peripheral resistance which do cutan eous blood 

the body. Thus the resistance and the vessels 

vessels develop excess of P P ^ |ower peripheral resist- 
of the skeletal muscles d P resistance , s dependent upon 
ance. The increase in perip rer ^ v j scera i and cutaneous 
the disproportionate con ? I ?g,‘° a , musc levasodilatation. One 
vessels which is in excess o s haemo dynamic changes seen 

should remember here that tn nQted during emotional 

in hypertension are similar . tate seen after the electn- 

stress and arc also analogous to the st 
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cal stimulation of hypothalamic centre in experimental anim¬ 
als. This further confirms that all these changes are due to the 
excessive release of neurohumors from the catecholaminergic 
nerve fibres at the brain stem. It can be very well realized that 
when an excess of catecholamine circulates in the blood it can 
readily produce constriction of peripheral (Table 2) vessels 
leading to the development of hypertension. Initially it remains 
labile. However, later on as the blood vessels become har¬ 
dened, high blood pressure becomes a constant feature. If this 
high pressure continues for a long time, the vessel walls become 
weak and develop some tears here and there. These tears are 
usually repaired by deposition of cholesterol plaques in the 
vessel wall. When there is an excesive number of plaques, the 
vessel wall becomes narrower and narrower as a result of 
blockage. This leads to further increase in the blood pressure 
Sometimes the plaques may get themselves detached from the 
arterial wall and cause further blockage of the vessels of vital 
organs like heart, brain etc. and initiate clotting. 

In addition, high blood pressure may directly affect the 
heart since it has to pump blood through greater pressure to 

ventriT 6 K hC 6nha u nCed P eri P heral resistance. Thus the left 

M ,Z tV hypertr °P hied a " d ‘hen go into a state of 

a erTo a- P , a ‘?‘ S ° f hypertensi °" ^ccu m b sooner or 

ater to myocard.al mfarction, cerebral apoplexy or conges- 

Mlize a how re Ure ' Fr ° m ° bservalions . °n<= can very easily 
H? psychological stress can ultimately pro- 

De“nd-„ a l"f, r r S S ‘ ,Uati0n f0r life in the c °urse of time, 
behaviour of the n 6 Vanous ^ actors > such as personality and 
of stressful sitni ? SOnco ™ erned and the nature and severity 
supervet li L in I" 8 ” hy P e " e ™ve patients, death may 

wh™ ^:, t h h r, P x r ;°i after the onset ° r ,he disease ' 

for many years. ? V remam a PP aren ^y healthy 

Management 

erine oThln n!l ^ med ^ cal mea sures are directed towards low- 
enng of blood pressure so that one could prevent the danger to 
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Table 2. 

Showing Total Plasma Catecholamine in Different Degrees of Hypertension 
(Bhat, G.K., Vaish, S.K. and Udupa, K.N.) 

(Unpublished Data) 



Cases 

Catecholamine 


1. 

Controls 

252.4 ng/ml 



(24) 

± 35.73 


1 

Essential Hypertension: 




(a) Mild 

290.0 ng/ml] 

| Diastolic Pres, from 95 to 


(32) 

± 11.40 - J 

} 110 mm. Hg. 



0.1 



( b ) Moderate 

309.0 



(8) 

± 8.306 1 

, Diastolic B.P. 110 to 125 



0.01 J 

i mm. Hg. 


(a) Severe 

349.0 ] 

1 Diastolic B.P. above 125 


(6) 

± 34.92 | 

' mm. Hg. 



0.01 


3. 

Malignant Hypertension 




with complications 

337.0 



(ID 

± 19.02 




0.01 



vital organs. In the early stages, the pnysician usuany P . es¬ 
cribes some tranquillizers like Diazepam. Similarly the use of 
Methyldopa is also found to be useful in controlling hyperten¬ 
sion which acts through the hypothalamic region by re ucing 
the activity of catecholaminergic fibers there. e 
group of drugs also has a similar action in reducing the blood 

4 - • j these druss also tend to decrease the 

pressure. But m addition, these arug* • • 

! , . . , noradrenaline from the synaptic junc- 

release and reuptake of noradrena (he ^ of beta 

tions of sympathetic nerve « , ol has bccom e very pop- 
adrenergic blockers such as P r0 P r ' cases with evidences of 
ular in recent years in property selected ^ ^ gt the 

excess catecholamine tu ™°T\ are som etiiues dramatic in 
receptor level and hence the r nsion In addition to 

otherwise very resistant case :w on the neurohumoral 

these specific drugs, whl ° h ™ J, ous system, diuretics have 
output from the sympatneti certain percentage of 

also been tried with beneficial results 

cases. 
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However, one must admit that all these medical measures 
have their limitations. The tranquillizers are habit forming and 
hence they cannot be used for a very long time without risking 
the development of drug addiction in a certain percentage of 
patients. The reserpine group of drugs, if used for a long 
period, have also caused many disabilities in individual cases 
such as depression, suicidal tendencies, loss of libido, allergic 
manifestation, etc. Further, recently there have been reports to 
indicate that prolonged use of reserpine in women may predis¬ 
pose them to develop cancer of the breast. In the same way, the 
prolonged use of powerful anti hypertensive drugs may lead to 
some complications in certain part of the body. In the develop¬ 
ing countries, the high cost and difficulty in maintaining effi¬ 
cient supply of drugs may also preclude the use of these drugs 
for a life-long period. Hence, there is an urgent need for a 
newer approach to the problem of management of essential 
hypertension. 


u rina ry^catechch^\mine in hypertensives before and 
1EK 1HKEE months of yogic practices 
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Yogic Measures for Hypertension 

Amongst various yogic measure tu,. 
sana, a yogic relaxation posture was foundtoh"*^ -S * 0l ’ a ' 
not only as a curative measureZt X beofmuch ^ use 
preventing the development of hyper,e„ °n (Fig" 4 “y^ 

patients. Similarly, Kn « a h . nUmbcr ° f 

Meditation for hypertension with good results taSSS 
of their patents. In all these cases i, was postulated ,h« he 
relaxat.cn postures possibly produce their beneficial results by 
reducing the adrenergic and noradrenergic activity in the brain 
stem and the peripheral organs and tissues. (Fig. 50). 

PHYSIOLOGICAL STUDIES 


In order to study this problem in greater detail, we at first 
selected 6 young healthy female volunteers in the age group of 
20 to 25 years. They were given Shavasana, a well known yogic 
relaxation posture, for 30 minutes every day for 3 months. In 
this posture they were asked to lie down on the floor without 
the support of pillow and were asked to attain full relaxation of 
all the muscles of the body gradually. Thereafter, they were 
asked to have complete psychic relaxation as far as feasible 
during the period of postural relaxation. We modulated the 
results of these measures by recording pulse, blood pressure, 
body weight, plasma cortisol, total catecholamines and his¬ 
tamine. These studies indicated no significant changes in any of 
these parameters after 3 months of practice of Shavasana 


e xcept in respect of total catecholamine contents of the blood. 
There was a significant reduction of total catecholamine of the 
Mood in all the subjects who underwent a course of Shavasana. 
This is in contrast to a group of volunteers who underwent a 
: °urse of physical exercises in our gymnasium during this 

*nod. In all these people the catecholamine content increased 

; *gnificantly. This would clearly indicate that muscle relaxa- 
ion in any form such as Shavasana or any other relaxation 
,os tural method would certainly produce considerable reduc- 









226 


Stress and its Management by Yoga 



Fig. 50. Shows different postures commonly used in the treatment of Hyper¬ 
tension. These will have to be individualized depending upon the circumstan¬ 
ces and stage of the disease. Meditation is better as a preventive measure and 
Relaxation is good as a curative treatment. 

tion in the catecholamine turnover leading gradually to reduc¬ 
tion of blood pressure. Encouraged by these physiological 
studies we applied this technique to our clinical cases of hyper¬ 
tension (Figs. 51,52). 

CLINICAL STUDIES 

This study (unpublished) was conducted by Dr. S. K. Agra- 
wal, Prof. S.K. Vaishand myself in our Institute Hospital. It 
was conducted on 50 people; of these 25 hypertensive patients 
were selected at random from the hypertension clinic. Five out 
of these 25 cases were given drug treatment before they were 
selected for this study. For the sake of comparison 25 normot- 
ensive people were also included as controls. All these 50 
people were at first observed for six to eight weeks without any 
therapy for stabilization of their blood pressure. Thereafter, all 
of them were subjected to the practice of Shavasana for 30 
minutes daily for 3 months. During this period, blood pressure 
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Fig. 51. Shows BP of an intractable case of hypertension in which anti¬ 
hypertensive drug alone did not give much relief. An addition of yogic 
practice greatly helped to reduce the blood pressure in the next six months. 

was checked under lying down posture at weekly intervals for a 
proper comparison. During this period, plasma cortisol, 
plasma catecholamine and urinary VMA were also studied 
before, during and after the Shavasana treatment. For the sake 
of comparison these patients were divided into 3 groups: (A) 20 
patients of essential hypertension without any drugs, (B) 5 
patients who also received drug therapy and (C) 25 normoten- 
sive subjects. All these people were subjected to treatment by 
Shavasana or relaxation posture for 30 minutes in the morning 
and evening everyday. 

Results of these studies indicated that Shavasana signifi¬ 
cantly reduced the blood pressure, both systolic and diastolic. 
Thus in group A patients the systolic BP came down from the 
mean level of 153.3 mm Hgto 139.3 with a difference of 15 mm 
Hg in 3 months. Similarly, the diastolic pressure came down 
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Fig. 52. Shows B.P range in a very intractable case of hypertension in which 
the use of both aldomet and Beta Blocker did not yield the desired result. The 
addition of Shavasana produced considerable improvement in B P in the 
next two months. \ 

from 102.7 mm Hg to 90.4 mm Hg amounting to a fall of 12.3 
mm Hg at the end of 3 months. On further study we found that 
these beneficial results could be seen significantly in about 65% 
of the cases, whereas in others the results were equivocal. 

In group B patients who received Shavasana and drug 
therapy, the results were more significant with a fall of systolic 
pressure of 31.2. mm Hg and the diastolic pressure of 18.8 mm 
Hg. This indicates that in cases of hypertension if Shavasana is 
combined with drug therapy one can get more significant result 
in a shorter period of time. 80% of these cases showed very 
impressive results when combined with drug therapy. On the 
other hand, in the normotensive subjects the differences in the 
systolic and diastolic pressure were insignificant. 

n these cases, the clinical observations were further sup¬ 
ported by laboratory findings (Tab. 3). Thus in 15 cases the 
p asma cortisol, catecholamine and urinary VMA were esti- 
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mated. After Shavasana the plasma i , 

from 27 4 to 25 7 with *!- P f. macortlsoIIeve l was reduced 
from HA to 2^.2 with a significant fall by 2.47 ur/100 c c 

Similarly plasma catecholamine was reduced f ro *MQ *? ♦« 

234.91 i.e. a significant fall of 54.91 MMccnlu 

y M A level fell down from Z48 to 2.05,’ with a difference IToZ 

winch was found significant whereas in normotensive subjects 

these differences were insignificant. Although several workers 

like Datey, Patel, Benson and others had conducted the clinical 

investigations of hypertensive cases with relaxation therapy, so 

far no one had adopted these laboratory parameters to prove 

that there is a considerable reduction in the stressful condition 

of psychosomatic apparatus of the patients after Shavasana 


therapy and that this reduction is not limited to the reduction 
in the blood pressure alone but also causes changes in behav¬ 
iour and life style of the patient. Such a change is possibly 
mediated through the reduction in the activity of sympathetic 
nervous system. 


Table 3 

Table showing the changes in Catecholamine, VMA and Plasma Cortisol in 
Hypertensive patients after 3 months’ Shavasana (Relaxation) Therapy 
(Agrawal, S.R., Vaish S.K. and Udupa, K.N.) 

(Unpublished Data) 


Estimation 


No. of Before After treatment 
cases treatment (Shavasana) 


1- Plasma Catecholamine 

2. Urinary VMA 

3. Plasma Cortisol 


15 

15 

15 



289.82 


234.91 

0.001 

± 

12.0! 

± 

13.07 



2.48 


2.05 

0.05 

± 

0.23 

± 

0.23 



27.49 


25.02 

0.001 

± 

1.67 

± 

1.74 






CHAPTER 16 
Stress and the Disorders of Heart 


As discussed earlier, heart is well connected with hypotha¬ 
lamus through the sympathetic and parasympathetic nerves, so 
that all emotional or psychic changes are soon followed by 
changes in the function of heart and similarly, if there is any 
change in heart, say with regard to its blood supply, it is soon 
transmitted through visceroceptors to visceral centres of brain 
leading to successive changes in the limbic system, hypotha- 
lamous and heart. Thus, both the external environmental 
exciting factors and internal psychosomatic stress factors can 
influence heart and its'function to a considerable extent. 
Therefore, if these exciting factors continue for a long time in a 
person with a weak heart due to environmental or genetic 
causes, he is bound to get the disease sooner or later depending 
upon various other predisposing factors. Coronary insuffi¬ 
ciency, angina pectoris and myocardial infarction are some of 
the commonest conditions causing high mortality and morbid¬ 
ity in most of the countries. In addition, it is most alarming to 
note that these conditions are increasing every year in most of 
the developed and even in the developing countries, as they are 
ecoming more and more civilized. Further, it is also becoming 
evi ent t at death due to coronary vascular disease in the 
younger and middle aged people is increasing in most of the 

exHr^f indeed ’ are the various contributing and 

these dfJ»l°' S [S' f SUCh a ra P id increase ™ the incidence of 
factors inThlm com ”»-"i‘y? One of the obvious 

eat ton mi h u ® ntcom munities of modern cities is that they 
of fat is „S hand , d010 ° liM . le Physical work. Too much intake 
atheroscler^ 1 ' 011 !/ res P ons ible for the early development of 

so far Sunila*! i° U t h this has n0t been conclu sively proved 
• milarly, lack of physical exercise in these people is 
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another important factor which predisposes these people to 
develop coronary artery disease. It is known that muscular 
exercise improves circulation of the entire body including that 
of the heart and because of this there is no stagnation of 
circulation nor is there any blockage of smaller vessels in the 
early age. However, in the absence of physical exercise all these 
factors may operate so as to predispose a person to develop 
coronary artery disease. Similarly, excessive smoking, drink¬ 
ing too much of coffee and other similar beverages may also 
contribute to the development of this disease as a result of 
excessive release of catecholamines. In addition to this, the 
genetically inherited susceptible or ‘weak heart’ is another 
important hereditary factor which makes a person more 
vulnerable to the development of this disease than others. 
These are some of the predisposing factors, all of which may 
play some role in the causation of the disease. However, the 
most important exciting factor for the development of the 
disease is emotional stress. 


Role of Emotional Stress 

Usually psychological excitements of short duration do not 
produce serious disturbance in coronary circulation in persons 
with healthy heart or arteries. However, in people with any o 
the predisposing factors already operating repeatedl an 
chronic psychological stress may increase t e suscep 1 11 
the development of the coronary artery ise f^' f 

common in relatively young people with a hg, degree of 

professional responsibility. Thus, a y° ung ^ Headship of 
with high ambitions, such as 

some big organization is more l ^ ^ known a ver y 

exposed to recurrent emcm^ 1 who> becauseo f his very hard 
able and efficient Civil Engine , ^ of a State at a 

work, rose to the P os f ° n ° He unfortunately became a 
relatively young age of 42 Y . .. year of his attaining the 
victim of heart attack and died ^ stres$ he rece ived from his 
high position in view of the cons * , his per f 0 rmance. One 

colleagues who were highly critic 
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can quote many such examples, for it is frequently observed 
that a patient of coronary heart disease usually has a ve 
demanding job involving constant emotional stress, a job in 
which the responsibility that goes with the high position is 
more significant than the actual performance of work itself 
Thus, the managers of big factories are more liable to get this 
disease than the subordinate workers with no responsibility for 
the output of their products. Further, those men who perform 
physical work along with their high intellectual activity are less 
liable to develop this disease than those who constantly do 
overwork mentally. Here one should also remember that some 
people react to stressful situations more intensely than others 
and hence such people with a high degree of sensitivity to a 
given situation are more liable to get this disease. 

PATHOPHYSIOLOGY 


It is now well known that the emotional stress causes 
is urbancc in hypothalamus which is also the centre for sym- 

Whenewrl parasympathetic nervous system. Therefore, 
nervous sv ^ COnstant exce ssive stress, the sympathetic 
helrt and o . 1S Stln ? Ulated Which inCreases the activities <> f 
me ^ etc WH ° n l6ading t0 rise 0f bl00d assure, heart 
adrenal svstem an lncrease in the activity of the sympatho- 
noradrenaline excess * ve liberation of adrenaline and 

wXuUh "ir, i Urther enhances ,he of hear. 

myocardium. ThisTeadsurfr “ the oxygen suppIy t0 the 
tion giving rise to va • nsufficiency of coronary circula- 

However if such a . nous manifestations of angina pectoris. 

period U ma V td r t,0n “ all ° Wed t0 c ontinuefor a longer 

Normally when excess^ C ° rona r y thr °mbosis at a later date. 

neutralized by various dlmd^ 013 ™ 068 ^ formed they are 
choline. However if thp 8 mg enzym es and also by acetyl- 

izing mechanisms’ fail and* the n'^ of stress these antagon- 
features of coronarv in«. fr • patlent develops the clinical 

features of this conditio/itseTm Many UmeS ’ the clin ‘ Ca ' 

paheuts Which may f urth e r interfere ~ 
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tion. Thus, various environmental disturbances cause psychic 
stimulation as a result of increased activity of the psychic 
centre of brain. From here the stimulation reaches hypothala¬ 
mus via the limbic system causing emotional disturbances and 
excitement of the sympathetic nervous system. These changes 
in hypothalamus lead to excessive liberation of catecholamines 
without the corresponding increase in their degrading substan¬ 
ces. If such a situation is allowed to continue for a long time in a 
person with a sensitive and susceptible heart, it leads to the 
development of coronary insufficiency with manifestation of 
angina pectoris. However, if the person is already having the 
features of coronary artery sclerosis, the severe mental stress 
may lead to the development of sudden heart attack or coro¬ 
nary thrombosis. 


MECHANISM OF CORONARY ARTERY SCLEROSIS 

It should be remembered that psychic stress not only causes 
neurohumoral changes, but also results in various metabolic 
changes. It is now well established that the excessive outpour¬ 
ing of catecholamine and cortisol causes increased glycogenol- 
ysis and gluconeogenesis. In addition, severe stress also leads 
to marked increase in the serum cholesterol level. This indi¬ 
cates that nonesterified fatty acids can be easily mo 1 lze rom 

the adipose tissues during stressful situation^ In f 
excessive production of adrenaline and noradrenaline: may 

increase the intimal absorption of hp l s ea . exper imen- 

the vascular tissue Further, it has also been proved expen 
tne vascular tissue, r um , , ■ the ntima can be 

tally that the deposition m fact, emo- 

accelerated by the excessive u . ssibi i ity 0 f abnormal 

tional stress would seem to^crease the poss loaded 

lipid deposits. This would be so P j of excessive 

with freely circulating fatty ^ a resu i t „f exces- 

mobilization of lipids from t eir an d cholesterol 

aive dietary intake space, the lumen of 

modecules are deposited m tne ^ Gra dually these lipid 

the vessels gradually getnarrow h ful i fledged features of 
molecules become calcified, when 
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atherosclerosis become manifest. This will fully explain how 
chronic emotional stress can lead to the development of arteri 
osclerosis, especially in the vital vessels such as in coronary 
arteries or in the arteries supplying the brain. 

In addition, stressful situation also increases the viscosity of 
blood and decreases coagulation time. The decrease in coagu¬ 
lation time occurs as a defence mechanism to prevent bleeding 
during emergency. However, if such a situation continues for a 
long time it may do more harm than good. Thus, a prolonged 
stressful situation with increased viscosity of blood and 
decreased coagulation time may result in the early develop¬ 
ment of arterial thrombosis in a vessel which is already con¬ 
stricted due to subintimal deposition of lipids. Hence chronic 
emotional strain can hasten the development of atherosclerosis 
and coronary thrombosis through various factors mentioned 
a ove, especially in the people who take diet rich in fat who 
resort to excessive smoking or who are already subjects of 
hypertension or diabetes mellitus. 

role of stress during heart attacks 

stress manv^p n * C StreS , S ^ ecomes superimposed with acute 

rapid heart^ate w U !h Card, ° VaSCUlar ChangeS may Set in ’ such as 
in heart rhvthm h mCreased card * ac output, abnormalities 

biooTd^rr suctr pressure - wood 

whenever a patient suddenly d- , SltUatl0n develo P s 
with myocardial infarction V ^° ps . coronary thrombosis 
increase in the outnm nf a Darm S this, there is a sudden 
to most of the chantre* adrenallne and noradrenaline leading 
serious and life threatenTnTc ^° ne ' dabove - Amongst them most 
cardiac arrythmia. This S ‘^ is the development of 

Bhat,Vaish and myself in a group of ^ eX , tenS1VeIy Studied by 

Coronary Care Unit of our f patie nts admitted to the 
humoral levels such as acetvlrh < J Spita 1 In these cases, neuro- 

and also plasma cortisol were esdm Ca ‘ echolamine ’ histamine 
sion, and daily thereafter till th ted at the tlme of admis “ 

53). From these laboratory stud^ 1601 W3S dischar S ed ( Fi «- 

y StUdles we could arrive at the 


Stress and the Disorders of Heart 
NEUROHUMORS IN A PATIENT OF AMI 


235 


ON ADMISSION 

Q WITH PAT & CORDIOGENIC SHOCK 
fijflj] AFTER management 


20 \ 


15 


10 


05 



100 n 


80 


60- 


40 


20 - = 


Ach./jg/ml. RBC 


CATECHOLAMINE 
/ig/ml. PLASMA 


HISTAMINE 
pg/100 ml. BLOOD 


CORTISOL 

/jg/100 ml. PLASMA 


Fig. 53. Shows Neurohumors in Acute Myocardial Infarction. In these cases 
whenever there were complications of arrythmia and cardiogenic shock, all 
the neurohumoral content and cortisol increased. However, when the com¬ 
plications were overcome, these neurohumors also came own to a ower 
level. Thus neurohumoral changes are the basic factors for the developm 

of these complications. 

conclusion that there is a close correlation bM. *£» 

of arrythmia and the ^““^f^terw^thecatecholam- 
Tlte more severe the „f ^techolamine gradually 

me content of the WoodJf th^ ^ arrylhmia . lf lhe 

decreased, the patient fully r her | ev el afteradmission, 

catecholamine level increased AH these findings 

the patient usually succumbe o ^ [he est i m ation of 

clearly indicate that during V o| „ ol only helps us to know 
plasma catecholamine and in a g i ve n patient, but 

the amount of stress that is 0J5e os j s 0 f individual cases, 
also would help us to assess t e invariably carried out. 

Hence, these investigations should 
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which emotional disturbances play a dominant role There 
fore, in such cases the mere administration of coronary vasod^ 
lators may not serve the purpose unless they are als^ 
accompanied by tranquillizers such as diazepam and oth e ° 
similar preparations to control the emotions. Since most of 
these patients are in a state of severe anxiety at the time of 
recovery from heart attacks, the use of diazepam and other 
preparations would be of particular use to reduce the anxietv 
state by breaking the vicious circle of harmful reactions which 
exist in most of these patients. Thus, in the acute stage of the 
disease, the use of any of the tranquillizers has a great role to 
play m inducing artificially a state of relaxation which greatlv 
contribute ,o the quick recovery of these patients. The free use 

exened bv^" T ^ SCree " S off '“>« “armful influence 
exerted by the emotional stress on the heart, and on the other it 

tfsease itlelf and em 0 t ih nal reaCti ° nS trig * ered off by <“e heart 

for sedation and i ^ aUtonoraic nerv0 “S system. In short, 
necessary *to 2 J T™ “ ""^dial infarction, i, is 

S^^^r h T rposethediaz - min 

preparation Qim’i f • lme s a day seems to be an ideal 
sio ' of Zems wi,?; 1 ' a ' S0 ^ t0 -dnee the ten- 

ciency. In all these rases SrofTom™ ^ C0r0nary insuffi - 
will not be of much use unlecc nary vasodilatation alone 
tranquillizers simultaneously CSe patients are aIso given the 
ciated with excessive nia<? ^ f these cond itions are asso- 
the beta adrenergic block ^ Cat ® cholamine one can also use 

‘he developmental “ “"T* 1 " ^ P"™** 

overcoming the acute attar-id y mia ln the acute state. After 
Proper precaution in preventtgThe Sh ° Uld COntinuously take 

Similarly in angina pectoris Jri rCCUrrence of this disease, 
will have to prevent the develoome 7°?^ insufflcienc y’ one 
nary occlusion. In order to H V? of acute attacks of coro- 
relaxation posture ereativ u °i at ’ ^ Shavasana or 
their catecholamine con tents^iTth^ patients by reducing 
gam more stress competence e blood. This makes them 
ompetence so that sooner or later they 
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become resistant to various types of environmental stress. 
Therefore, a judicious use of Shavasana has a definite place not 
only in producing quick recovery of patients after heart 
attacks, but also in preventing the development of coronary 
thrombosis by reducing the stressful state of these patients. 
Therefore, it should be freely recommended to all these 
patients. 


functional cardiac disorders 

About 50% of the patients attending the hospital with the 
complaints referable to cardiac disorders are not having any 
organic cardiac diseases. Most of such patients usually suffer 
from cardioneurosis. Such conditions are also known as 
Neuro-circulatory Asthenia in which there are disturbances of 
autonomic nervous system as a result of excessive psychologi¬ 
cal and emotional tension. As a result of these changes, the 
patients get dysfunction of cardiovascular system along with 
the disturbance in the emotional set-up. Thus, one of the 
important features of such a disturbance of cardiovascular 
system is the development of cardiac arrythmia. So far it was 
felt that cardiac arrythmia was thought to be only due to some 
organic changes in the cardiac musculature or in the coronary 
vessels. It is only recently that clinicians have‘ 
cardiac neuroses or functional cardiac isor e ^ s resu lting 
entities which are caused by excessive psyc 1 j ^ ew 0 f 
into the functions of autonomic: nervous ^ Invtewof 

this, one must emphasize the fa occurs 8 disturb ance in the 
of cardiac arrythmia in which ^ occurs functionally 

initiation and conduction of he anx iety and emotional 

without any local heart disease ’ irdiac causes 0 f cardiac 

tension are the most importna emotional tension and 

arrythmia. Amongst various *‘1°/responsible for the produc- 
anxiety have been re P 0 ^ te a , iacarry thmia:(l)sinustachycar- 

tion of following types of cardia y ^ arrythmia? (4) 

dia, (2) sinus bradycardia, U' u and (6) pseudo- 

extrasystoles, (5) paroxysmal tachy 

angina. 
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SINUS TACHYCARDIA 

Physiologically this condition occurs as a result of physical 
exercise, increased metabolism or as a result of rise in tempera¬ 
ture. In all these conditions there is increased stimulation of 
sympathetic nervous system leading to the development of 
tachycardia. In the same way emotional excitement may also 
cause sinus tachycardia as a result of stimulation of sympa 
thetic nervous system. This situation can also be considered 
physiological. However, one will have to consider it patholoei 
cal when the acceleration of the heart rate is too great or too 
prolonged. Similarly, it can be treated abnormal if the tachy¬ 
cardia comes up on slightest exertion or after a slight rise of 
temperature. In such cases, one will have to assume that there is 
hypersensitiveness of the psychic centre, which operates 
rough the easily excitable centre of sympathetic nervous 
system in the hypothalamus. Sometimes a person^ets achy 
cardia as a result of emotional disturbances and then he 
£«m«^otB about his Cardiac d y sfuncti0 " which results 

"adLottuZ 0 ; 5 f* ° f eXCi ‘ emem and a PP™hension 

ionZach “ S rd ' a f ° r 3 Pr ° ,0nged P eriod - AH these func- 
use ofnanauil it “"u SUCCessfuIly ‘rented by a judicious 
suge Howev " ° r W ' ,hoUt beta-blockers in the acute 

dia and H also to " S S “ Ch attacks of sinus ‘achycar- 

practices in the fo mi f t ‘ e duration of such attacks, yogic 
SSul ttJZ : 0 P0SWreS « rea,ly he, P‘b es e patents It 
attacks; yogic practices b^thef the duration of such 

these p’JJ s . nZZZ has ° r “ P ° StUreS great,y he,p 
psychic and emotional reaction to y ° S ' C practlces "“mmize the 
‘o minima, 

SINUS bradycardia 

result of an increasedlctivky^of t C h ° ndltl0n and k occurs as a 

system instead of the svmnathnf paras y m P at hetic nervous 
Psychic stress. Here the pulse rateber" reCe J ving some ^ of 
usually gets attacks of giddiness a jT* ° W and the patient 

nd fainting for a variable 
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period. Even in this condition is appears very often that one 
will have to treat with tranquillizers, such as diazepam, in the 
acute stage followed later on by yogic practice for getting 
lasting relief. 


SINUS ARRYTHM1A 

This condition occurs when both the parasympathetic and 
sympathetic nerves are stimulated alternately on receiving 
some severe emotional stress. These people are usually very 
sensitive since birth and their autonomic nervous system is also 
genetically highly reactive. They are usually very creative per¬ 
sonalities and can fall victim to this condition on the slightest 
provocation. Because the heart gets stimulus for developing 
tachycardia and bradycardia irregularly, it goes into the state 
of sinus arrhythmia. Thus, whenever the patient goes into a 
state of psychic excitement his heart starts beating irregularly 
but the moment the excitement subsides, the irregularity of the 
heart beat also stops and he goes into a state of regular heart 
beat. The seat of all these disturbances is the psychic centre of 
the brain which is situated in the frontal lobe and it can be 
Notified by the regular practice of Yoga and administration of 

tranquillizers. 

EXTRASYSTOLES 

Although the extrasystoles are u^tallyconsideredt^e je 

to organic lesions in the m y° c hic stress or dysfunction of 
result of emotional tension, p one should remember that 
autonomic nervous system. _ healthy hearts in a large 
extrasystoies can occur even j s serV ere enough to 

percentage of cases if the psy Eyen here vicious circle phe- 
cause such a functional 1 ® or sens itive persons can develop 
nomenon may set in an kevo i um e preceded by a missing 
extrasystoles with greater stroK b ^ patient too much 

heart beat. Such a situation * y »cerbation of symptoms and 
which may trigger off fur extrasystoles. Therefore the 

signs leading to more of sw ^ shou id be psy- 

major emphasis in tre ^ ld yogic practice, 
chotheraphy, tranquillizers 
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PAROXYSMAL TACHYCARDIA 


Paroxysmal tachycardia is one of the common functional 
cardiac disorders seen in association with anxiety and emo¬ 
tional stress. In this condition there occur attacks of tachycar¬ 
dia all of a sudden preceded usually by a stressful life situation. 
Some time the attack may come up at the slightest emotional 
stress and it usually leads to the feeling of severe palpitation 
and anxiety. This situation further aggravates the attack of 
tachycardia which sets in the vicious circle reaction. As the 
state of anxiety decreases the condition also gradually subsides 
by itself. However, the patient becomes so much disturbed by 
such repeated attacks that he loses his confidence to lead a 
normal life. Hence it needs a prolonged treatment on the lines 
mentioned earlier to get lasting relief. 

PSEUDO-ANGINA 


This is the condition commonly seen in young people who 
get dull pressure over the precardium for some time and then 
get an attack of sharp pain in the region of the heart. Often 

^rr S8et Pam a ' m0S ‘ ideMical with that oftrue a "f!ina- 

However true angina usually shows a tendency to occur after 

meals where 1 ' 011 ’ "T"' ln,ercourse . cold stress or after heavy 
anv uch everf pSe “ d °- a "8 ina ° 66 nrs all of a sudden without 
dium the net' T i ° 03868 alongwith pain in the precar- 

such as seL'.to„ a ofs.ra^ukTion e o" ain reSpiratory8 y m P' on ' 8 
sensation of suffocation M.Z J rupperre8p,rator y tra6 '. a 
dyspnoea etc. From these jaav' ° r stertorous breathing, 
neurosis which usual ! T-V^ ^ of respiratory 

make the correct dine™ • ora P anies pseudo-angina one can 

ment di^«t||dr t r itU,e h f h ' app8pp ™‘ 6 ‘ 86a ‘- 
heart itself. psychic centre than to the 

highly neurotic and diS ° rdCre ° CCUr in a 

hood of his getting heart attfi- ° n W , th great fear of a likeli " 
very often the result of tr ^ s at a future date. This fear is 

excessive need for ove anT U§ emotional immaturity with 
love and protects. T^ese patients usually 
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have excessive anxiety about their own health and also about 
that of their family members. They show a complete lack of 
confidence in themselves and hence any sudden and severe 
stress can cause the development of any of the above stated 
functional cardiac disorders. These patients often complain of 
fatigue and exhaustion after working for a short while and 
thereafter they become easily irritable and excited. All these 
features can be collectively labeled as neurasthenia features 
which make these patients more susceptible to get various 
cardiac neurotic conditions. Once they develop one of these 
conditions a vicious circle is formed resulting in anxiety fol¬ 
lowed by further aggravation of their clinical features referable 
to any one of the functional cardiac disorders. As already 
discussed, mere symptomatic treatment directed towards the 
heart, such as vasodilators, betablockers or digoxir. will not 

Table 4. 

Table shows a comparative value of Neurohumoral changes before and after the 
Shmasana type of Yoga Therapy and Diazepam Therapy for six months for func- 

tional cardiac disorders 
(Cardiac Neurosis) 

(Singh, R.H., Dubey, G.P. and Udupa, K.N.) 

(To be published) 


Neurohumor 


YOGA THERAPY DIAZEPAM THERAPY 


Before After Before 

treatment treatment treatment 


After 

treatment 


Plasma Catecholamine 


236.42 


196.00 

18.30 

0.05 

(ng/Ml) 

± 

33.48 

± 

Urinary VMA 


4.21 

0.90 

± 

267 

0.52 

(Mg/24 hrs.) 

± 


0.001 

Plasma Cortisol 
(Ug%) 

± 

33.19 

7.32 

± 

2253 

5.44 

0.01 

Urinary Hydroxy Corticoids 


10.51 

2.27 

± 

9.16 

1.1 

(Mg/Gm Creatinine) 

3: 


N.S. 


254.25 
± 58.12 

3.67 

± 0.68 

34.87 
± 4.86 

12.55 
± 2.92 


182.5 
± 13.57 
0.05 
2.37 
± 0.40 
0.01 
21.05 
± 2.50 

0.001 
8.75 
± 2.03 
0.01 
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relieve these patients for a period unless they are also treated 
for their associated psychological disturbances simultaneously. 
Hence a detailed psychic history of all these patients should be 
taken and appropriate psychotherapy should be instituted. In 
addition various tranquillizing measures already discussed 
elsewhere should be used freely to get over the vicious circle 
phenomenon origninating in the hypothalamus and limbic 
system. The use of these drugs helps greatly to tide over the 
acute situation. However, for a prolonged use they should not 
be recommended since they are likely to become less effective 
and hence there is a tendency to take them in higher dosage 
leading to the development of drug addiction. Hence we advise 
yogic exercises and breath control for younger people and 
meditation for older people with satisfactory and lasting relief. 
All those who resort to Yoga gradually develop self-confidence 
in themselves to tide over the acute situation and then they 
gradually become free from all anxiety conditions usually 
leading to satisfactory and lasting cure (Table-4). Hence all 
these measures must be started together by the patients in order 
to get complete cure. 










CHAPTER 17 


Bronchial Asthma 


This is a common condition in which a person gets attacks 
of difficulty in breathing. He feels greater difficulty in expira¬ 
tion than in inspiration. The condition is usually associated 
with feeling of tightness in the chest, cough and audible wheez¬ 
ing. In between the attacks, the patient may remain normal or 
near normal. The duration of attack may vary from a few 
minutes to a few hours, but sometimes it may last for days. 
Usually such attacks come at night and may remain for a 
variable period of time. 

There are three main causes which may excite the onset of 
the disease, namely (a) infection of the respiratory passages, ( b) 
respiratory allergy to certain specific allergens and (c) psycho- 
physiologic reactions to stressful life situations. Even amongst 
the three, stressful situations seem to be the most important 
factor which predispose a person to the development of this 
disease. Hence this factor needs special consideration. 

It is observed that hypersensitivity that is seen in these 
patients is partly hereditary and partly acquired. This hyper¬ 
sensitivity is not limited to the mucous membrane of the air 
passages alone, but also involves the entire central nervous 
system which on stimulation releases excess of acetylcholine. 
The patients are hypersensitive not only to the various chemi¬ 
cal substances in the environment as was often postuate , ut 

also to specific human beings in the environment. Therefore, 
many times the attacks of asthma come as a result of conflict 
between the person and his environment to which he is unable 
to react externally by fight or flight reactions due o^various 

social reasons. This certainly lea s to e * ces ^ . 
acetylcholine from CNS which produces the sensitized bron- 
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chial musculature to go into a state of severe tonic contraction 
and bronchial secretions leading to the development of asth¬ 
matic attacks. 

This hypersensitive personality is partly a hereditary trait 
and partly acquired and such personality traits can be seen in 
many psychosomatic disorders. Groen, a pioneer worker in the 
field, has described the neurotic “Core” of asthmatic patients 
as follows: 

1. Marked ego-centric personality. 

2. A tendency towards impulsive behaviour. 

3. A diminished capacity for adaptation to unfavour¬ 
able life situations. 

4. A tendency towards developing a dominating per¬ 
sonality. 

5. A greater emotional hypersensitivity. 

6. A greater demand for love and affection. 

7. Stubbornness which may lead to conflict with the key 
figures in the social environment. 

8. Strong reactions of jealousy and rivalry which make 
these patients somewhat unpopular. 

9. Refusal to solve inter-personal conflicts by “talking 
it over” or by adopting give-and-take policy. 

10. A disturbed psycho-sexual development: men often 
becoming sexually inhibited and women frigid. 

All these personality traits can be seen clearly in most of 
these patients, some of whom are in almost constant conflict 
with their environment. Hence, many of these asthmatic 
patients become not only medical failures but also social fail¬ 
ures. But in others these traits may not be so conspicuous and 
one can get to know them only when one subjects them to a 
detailed study. Further, in many of these patients a change of 
environment produces a dramatic beneficial effect. Although 
t ere may be many explanations, it appears that mainly it is 
ue to shifting to an environment which is free from interhu¬ 
man stressful situations. 

Another evidence to support the psychogenic origin of 
as ma is that a well planned psychotherapy has been shown to 
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be beneficial in many cases of asthma. Thus, a daily practice of 
relaxation postures together with breath control exercises has 
been shown to cure quite a number of asthmatic patients. It 
seems that allergy and infective condition only act as exciting 
factors on a person who is susceptible to such attacks due to a 
specific personality trait and a hostile human environment. 

In all such cases with a feeling of frustration resulting from 
the action of a dominant pesonality, the autonomic nervous 
system becomes activated, especially the parasympathetic 
nerves. Thus, the susceptible organ, the tracheobronchial tree 
in these patients which had become sensitive partly as a result 
of hereditary factors and partly due to various environmental 
factors since birth, becomes the target of various physiopatho- 
logical changes. At first, as a result of excess of acetylcholine 
stimulation without the concurrent rise of catecholamine, 
there occurs a spasmatic contraction of smooth muscles of the 
bronchi. This leads to constriction of bronchi and especially 
the bronchioles causing airway obstruction. Thus, bronchial 
mucous membrane becomes congested which leads to excessive 
secretion of mucus which accumulates in the tracheobron¬ 


chial tree. Thus,'the bronchial spasm accompanied by mucus 
collection in the tracheobronchial tree causes the expiratory 
wheezing in these cases. This swollen mucous membrane 
patched with excess of mucus collection in the entire tracheo- 
bronchial tree is more sensitive to bacterial infection and hence 
the process of infection becomes readily added to the entire 
complexity of the problems. From these facts one can see that 
though psychological stress is the mam cause for initiating ft s 

smsss? —f==sKr 

mr" - rr 

mze tnese iacts rurative measures for a lasting 

appropriate preventive and cura 


relief. 


Treatment 

Since it is now well e 


stablished that asthma is a psychoso- 
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matic disease, all the preventive and curative measures must 
have a psychosomatic basis. Mere investigation of allergic or 
infective phenomenon by the body-oriented medical men or 
the study of psychic stress by the psychiatrists will not solve the 
problem of these patients. To give a lasting relief, it needs an 
integrated interdisciplinary approach for improvement in the 
treatment of these patients. 

With regard to the prevention, one should be able to detect 
the early signs of this condition in the childhood period. The¬ 
reafter, one should institute preventive measures both from the 
bodily and psychological point of view. Mere testing of allergic 
phenomenon and its treatment will not serve the purpose. 
Simultaneously with this, one will have to make psychological 
and behavioural approach also, to prevent this condition from 
the very beginning. If the child is young in age, even psycho¬ 
therapy of the mother would give the required benefit to the 
child. Such a psychotherapy should include relaxation ther- 
a py, Yoga or meditation. A regular practice of any of these 
measures would certainly prevent or delay the onset of this 
disease if it is adopted from the very childhood. In addition, 
various physical factors, such as obstructed air passages, recur¬ 
rent respiratory infections, excessive tobacco smoking or 
excessive air pollution by industrial gases are some of the 
factors which may predispose the onset of this condition in 
susceptible persons. Therefore, they must be properly looked 
into and various preventive steps should be taken to overcome 
these problems. Thus, while establishing any new industry, 
people in authority should be told that proper disposal of 
industrial gas must be ensured, so that it does not cause menace 
to the people. It is always wiser to combine human health and 
happiness with presperity rather than a bit of prosperity pre- 
vailing at the cost of human wellbeing. 

^ a °ther factor which may predispose the development of 

IS 1S excess * ve to bacco smoking from the very young 

688 t0 Say that k produces chronic irritation of the 

Th f 13 mi f osa leadin 8 to spasm and infection repeatedly. 

in al^such susc^'h^ 01 *^ made t0 reduce the use of tobacco 
n all such susceptible persons with a particular type of psychic 
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personality. Even here the regular practice of meditation might 
reduce the requirement of tobacco as was shown by Shaffi and 
others. 


CURATIVE TREATMENT 


In the acute stage of the disease there is no alternative but to 
institute the appropriate medical measures to tide over the 
situation. Since most of the medical treatment of this condition 
is symptomatic, the following measures are found useful: 1. 
Bronchodilators, viz. Isoprenaline inhalation or injection of 
Adrenaline 0.3 to lcc subcutaneously give prompt relief. Sim¬ 
ilarly Aminophylline by mouth or by intravenous injection 0.5 
gm in 5% glucose solution also helps immediately. 2. If these 
fail, the administration of corticosteroids greatly facilitates 
tiding over the acute situation. Similarly judicious use of anti¬ 
biotics and expectorants helps them to reduce the infection and 
also to clear the air passages. 3. Change of environment, elimi¬ 
nation of contact with allergens and psychotherapy may also 


help considerably to overcome the acute phase of the disease. 

In addition to these medical measures, a well conceived 
Yoga therapy has been found to be of much use in most of these 
cases not only in preventing the attacks, but also in reducing 
the severity of the attacks. Whereas it may be difficult to say at 
present whether this therapy can completely cure this disease, 
one can certainly say with confidence that this type of therapy 
greatly helps to reduce the severity of the condition if it is 

resorted to at a relatively early stage. f 8 

In our practice, we give Yoga therapy both in the form of 8 

postural exercises {Asanas -Appendix) and «*r- 

cises (Pranayama) everyday. In all we had 8 iv f\ the 

to patients of bronchial asth ™ exercises are of 

age group of 15 to 40 years. . had to get the full training 
vigorous type and hence the I’i. ‘f ter , h ey continued these 
at our Centre for a few days. T * eported t0 us for 

exercises at their homes and thyp^ B were original i y 

a follow-up examination. -* th Clinic , when 

examined, investigated and tre 
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mcTAMINASE AND HISTAMINE IN CASES OF BRONCHIAL 
HISTAMINAbt ^ DIFFERENT CONDITIONS 
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Fi g . 54. Shows the levels of histamine and histaminase in bronchial asthma 
cases. When the patient is not under attack their level remains within normal 

, ,1? th l f.' a “acks their levels go high and in status asthmaticus their 

levels go to the highest peak. 

the results of modern treatment were found unsatisfactory, 
they were referred to Yoga Clinic for getting the necessary 
treatment. In the Yoga Clinic, in addition to the recording of 
changes in clinical status of the patients before and after yogic 
exercise, changes in the excretion pattern of neurohumours in 
the urine were also investigated. Amongst the neurohumors, 
urinary excretion of choline which would roughly indicate the 
acetylcholine turnover and the urinary excretion of adrenaline 
and noradrenaline indicating the turnover of catecholamine 
were studied in these cases. Our preliminary investigations of 
these patients clearly indicated that these patients had a 
marked increase in the formation and excretion of acetylcho¬ 
line and histamine (Fig. 54, 55) and a comparatively reduced 
activity of adrenaline, noradrenaline and cortisol (Table-5). 
We could then fully give a biochemical explanation of the 
physiopathology of this condition. It is suggested that bron- 
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PATTERN OF BLOOD HISTAMINE LEVEL IN DIFFERENT 
STRESS DISORDERS 
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Fig. 55. Shows the pattern of blood histamine levels in different stress 
diseases. Our studies reveal that the patients with one of the common allergic 
conditions such as Bronchial Asthma have the maximum rise of histamine 
level in the blood especially during the attacks. 

chial constriction results from excessive formation a “'£ 
choline or, deficiency of catecholamines and cortisol_( hese 
Datients become unable to overcome the action of acetylcho 

ltae) or ft may be due to both the above factors operating 
line; or, nwy Recently, reports have also 

simultaneously in these cais • . g also deficiency 0 f 

appeared which md.cate ^ ^ ^ thus further 

urinary excretion ot cyclic 

reducing the activity with adrenaline or 

Hence, the treatment of this con^^ repiacement therapy 

cortisone is nothing but P 1 ^ dia 8 betes me ffitus. So far, this 
just as we give insulin in hence this nee ds further study 

was not emphasized enoug nr ; ma rily due to parasympa- 
as to whether this condition udefi- 
thetic nerve predominance t thera py with these 

ciency or due “ ^ planned accordingly, 
neurohumors will have 
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Table 5. 

Shows Neurohumors and Plasma Cortisol in Bronchial Asthma before and after 
treatment -by Yoga for 3 months. 

(From Bhushan Kumar, Jha, V.K. and Udupa, K.N.) 

(To be published) 



Acetylcholine 

//g/ml 

Total Catec¬ 
holamine 
ng/ml 

Histamine Histamin- 
ng/ml ase 

PU/ml 

Plasma 

Cortisol 

Control 

0.714 

242.4 

51.27 

90.20 

21.12 

(15) 

Bronchial 

± 0.128 

± 7.519 

± 12.49 

± 14.69 

± 3.91 

Asthma 

1.29 

251.30 

135.65 

158.79 

13.43 

before treatment 

± 0.39 

± 11.88 

± 46.03 

± 29.60 

± 8.27 

(40) 

Bronchial 

0.001 

0.001 

0.001 

0.001 

0.001 

Asthma 

0.949 

255.6 

116.8 

146.66 

15.43 

after treatment 

± 0.249 

± 7.80 

± 13.68 

± 24.17 

± 2.95 

(5) 

0.01 

0.05 

0.05 

0.01 

0.001 


What surprised us still more was that when we made these 
patients undergo the practice of yogic exercises, they gradually 
got the feeling of physical and mental well-being followed by 
reduction in the severity of attacks, and reduction in the 
requirement of drugs like aminophylline or cortisone. In most 
of the cases, the improvement was sustained, though somewhat 
slower than one usually expects to get. As one observes the 
improvement clinically one also finds the biochemical changes 
for the betterment. Thus, gradually the choline content 
becomes less and the urinary adrenaline, noradrenaline and 
17-hydroxy-corticoids contents improve and reach the normal 
level. From these observations, one can say that yogic and 
reathing exercises given to these patients are physiological 
procedures without the aid of any drug which fully correct the 
biochemical deficiencies and bring them towards normal level. 

s a result one can notice a gradual improvement in the clinical 
condition of these patients. Hence, once the improvement is 
amed it can be maintained throughout the period of one’s 
, provi ed he is prepared to continue such yogic exercises. 
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In fact, yogic exercises would keep the person young and active 
and he is likely to get many other benefits of Yoga throughout 
his life. Hence, in all intractable cases of asthma especially if it 
occurs in young age, the role ofYoga should be fully explored 
and it should be recommended for all such cases. The following 
case record may illustrate these points. 


CASE REPORT 

Mrs. C, a 25 year old woman, came to us with a history of 
recurrent attacks of severe bronchial asthma for last four years. 
She was keeping a good health in her early age, though she used 
to get the upper respiratory tract infections quite often. How¬ 
ever, after her marriage, when she shifted to a new town she 
started getting attacks of bronchial asthma, with severe wheez¬ 
ing and breathlessness. On enquiry it was found that her hus¬ 
band was a very dominant person with strong views on every 
aspect of life. This lady also appeared to be of strong will, she 
always tried to adjust to her husband by suppressing her own 
views. From her history it became obvious that this sup 
pressed emotional distress probably played an important role 
in causing attacks of bronchial asthma. 

In the beginning attacks used to come for a short duration, 
and used to be relieved by aminophylline. But gradua y as t 
time passed, her attacks became more frequent and lasted for a 
longer period. At this period even the medicines did not give 
her adequate relief. At the time of her visit to our 
heavy doses of cortisone would relieve her only for a short 
period. On examination she was found to'be a .typ *al case of 

Various investigations dld ™ t$ alsQ did not reve al any 

ment. The allergic teso was a-llergic Hence we decided to 
specific material to which she & ^ We 

put her on a course of yogi P of the f act that there 

thought this would help her m con flict between herself 

was a hidden yet strong P sy ^ of life However, she could 
and her husband in various ^ ^ customs and 

not express them openly 1 
systems prevailing in the farm y- 
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She was put on the usual eight yogic exercises and also on 
the breathing exercises daily. To our great satisfaction, the 
frequency of the attacks gradually became less and so did the 
requirement of the medicines. Gradually in six months, her 
attacks were very few and lasted for a short period. Within a 
year her health improved considerably, so much so that she 
conceived a baby which she did not have for the preceding five 
year of her married life. However, during the later part of her 
pregnancy, she had to stop the yogic exercise and this soon 
resulted in recurrence of attacks of asthma. In spite of giving all 
the patent drugs it did not give her enough relief. After the 
delivery of the baby however, when she started doing yogic 
exercise the severity of the attacks of asthma became much less 
and she is carrying on with her life extremely well. 

From this case one should be able to realize that yogic 
exercise will be of immense help to those patients who have 
strong psychological reasons for the development of the dis¬ 
ease. In others with strong background of allergy or infection it 
may not work so spectacularly as it would work in the first 
group. Further, yogic practice would work well in the early 
case of such diseases in young people with no definite patho¬ 
logical lesions in the tracheobronchial tree. Once the disease 
has produced irreversible damage to the tissues, yogic practice 
would not be able to restore it back to normalcy. Hence, it 
should be resorted to at an early stage. In fact, we have 
observed that if those persons who are the likely or susceptible 
candidate for the development of asthma start practicing Yoga 
from the very beginning, they can completely prevent the 
development of this disease. One should also remember that 
the effect of yogic exercises remains in the body only for 24 
hours. Hence they have to be practiced regularly at least once a 
day. 

Further, one should remember that mere meditative type of 
yogic practice will not be of much value and so we have to 
recommend Hatha Yoga type of practice viz. eight standard 
yogic postures and exercise of breath holding (Pranayama), 
because we have already found that in this disease there is 
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Fie. 56. Shows significant decrease of urinary adrenaline, noradrenaline, 
choline and 17 -hydroxy-corticoids in cases of bronchial asthma 
son to control subjects. After practice of yogic exercises for three months a 
these biochemical disturbances could be normalized to a considerable extent. 

excess of acetylcholine and deficiency of catecholamines. This 
can be reversed towards normalcy by the Hatha Yoga prac:U- 

ces, which induce reduction of:“^ h0 ^^ and ”“ a f 
catecholamine (Fig 56). From that point of view Hatha Yoga 
pr "n case J bronchial asthma seemi£-1 

fogica. method of "“is 

potent drugs and with no cost P ian§ should 

strongly suggested 

adopt such non-medicmal pr » & debilitat i ng disease as 

to these patients suffernng f w cks the modern med- 

bronchial asthma. However, m acute attacks, 

ical procedures have to be a op e 











CHAPTER 18 

Chronic Peptic Ulcer 


The disease, peptic ulcer, is known to occur for more than 
2500 years. In fact, there are references in Ancient Indian 
Medical Texts to this disease by the names of “ Amlapitta ”, 
“Parinam Shoot', “Annadrav Shoot' etc. They have also dis¬ 
cussed the clinical features, so typical of this disease and also 
advised various treatments. Some of these topics will be dis¬ 
cussed later in appropriate context. Suffice to say here that this 
disease was well known to our ancients and they had discussed 
this condition at length. 

In modern times, various theories regarding the etiology of 
this condition were put forward by several earlier workers. 
Amongst them the neurogenic theory received considerable 
attention. Talmo almost a century ago put forward the neuro¬ 
genic theory for peptic ulcer formation. Clinically he observed 
that the patients of peptic ulcer were in great nervous tension, 
and therefore he postulated that an intense vagal activity as a 
result of these tensions, may be responsible for causing these 
ulcers. In order to prove this, he carried out his experiments in 
rabbits and observed that electrical stimulation of the vagus 
nerve increased the secretion of gastric juice. In addition, he 
also observed tonic contraction of the stomach musculature 
with closure of pylorus and in some animals shallow ulceration 
m the stomach mucosa. From these experimental and clinical 
observations one could say that the vagus nerve played an 
importnat role in the causation of peptic ulcer. In the beginning 
o is century, ushing observed gastric ulcer in patients with 
rain injury or tumour in the hypothalamic region. He felt that 
these ulcers were not due to only peripheral action of the vagus 
nerve, but also due to central stimulation of the hypothalamic 
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region from the psychic centre of brain which ultimately led to 
various changes in the stomach mucosa and musculature men¬ 
tioned above. Therefore, he postulated that those highly strung 
persons who were classified as vagotonics and who were liable 
to get too much of emotional disturbances as a result of worry, 
anxiety and excessive responsibility combined with other fac- 
tdrs such as frequent intake of highly spiced meals, excessive 
tobacco etc. might make them prone to get dyspepsia and 
hyperacidity often leading to formation of peptic ulcers. 


SPECIFIC PERSONALITY 


However, these factors were not fully accepted as of a 
major importance in the causation of the disease till recent 
years, when Alexander and Gr oen put forward a new hypothe¬ 
sis of the psychogenic nature of these peptic ulcers. They felt 
that psychic tension in a patient plays an important role in the 
causation of peptic ulcer. Further, Alexander also observed 
that not only they have a specific type of psychic tension, but 
also have a specific personality trait. Such persons usually have 
a strong urge to receive gratification by their hard work and are 
usually very sincere and dutiful. Such people readily become 

frustrated usually if they did not receive the appreciation which 


is due from their colleagues or superiors. 

Similarly, they also become very much disappointed since 

neither they are successful in their chosen the * 

fr-n m tVip society for the service tney are 
get any appreciation from the s y^ ^^ notusuaUy 

rendering to the people. Howev , P their 

tell their difficulties or disappoinments to y They 

friends, close coHeagues parents^or^ ^ th g emselves only as a 

usually keep these frustrating P self _ control ^ 

result of an inborn ha ^ 1 . f tr 8 a 8 ting problems all the time 
makes them brood over the ^ ^ development of 

leading to increased menta . ders like peptic ulcer in due 
one of the psychosomatic ind ividuals carry .with them a 
course of time. Thus, th , them m0 re vulnerable and 
specific personality which‘ der whenever they are exposed 
sensitive to get this stress disorder w 
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MA0 Ac CHOLINESTERASE 

Fig. 57. Shows the neurohumoral metabolizing enzymes MAO and cholines¬ 
terase in the platelets which indicate genetic susceptibility of neurohumoral 
action. Note that in peptic ulcer patients, there is less quantity of MAO, and 
more of cholinesterase indicating greater turnover of acetylcholine which 
may predispose them to get Peptic ulcer. 

to some difficult and conflicting situation in society. Such 
specific personality structure of an individual is genetically 
determined and cannot be changed (Fig. 57). But one can 
certainly influence those factors which one acquires after birth. 
Amongst them the conflicting human situation is one of the 
important factors which cause this disease and hence such a 
situation will have to be avoided. Groen states: “In this respect 
peptic ulcer is the result of a ‘double level’ interhuman conflict. 
If an individual is frustrated either in his family or in work 
situation no ulcer will develop; because the social gratification 
in one field of communication may compensate the frustration 
m the other. Ulcers arise only in individuals who are frustrated 
both in their strivings for attention and love reception in their 
amily and in their efforts to obtain social success and gratifica¬ 
tion in their work”. It is clear from this that one is liable to get 
peptic ulcer if he is considered as a failure in his work situation 
and if he has frustration and disappointments in the family 
circumstances. 
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EXPERIMENTAL studies 


In the experimental animals also Selye observed that fol¬ 
lowing acute stress of trauma, infection or emotional distur¬ 
bance there occurred adrenal hypertrophy, acute atrophy of 
the thymolymphatic tissues and gastroduodenal ulcers. Selye 
called all these changes part of general adaptation syndrome 
which consisted of three stages, viz. (a) alarm reaction, (b) phase 
of resistance, and (c) phase of exhaustion. According to Hume, 
all these changes are the result of continuous stimulation from 
the cerebral cortex, especially from the psychic centre, limbic 
system, hypothalamo-hypophyseal system, and other neuroen¬ 
docrinal organs. Even in these various systems, the 
hypothalamo-hypophyseal system and the adrenocortical 
mechanism play an important role in causing all these changes 
seen in chronic stress leading to ulcer formation in the stomach 
or duodenum. Several Russian workers could also produce 


experimental neurosis after giving repeated psychic stress lead¬ 
ing to severe anxiety states in animals which at first produced 
functional disturbances in the organs and finally caused peptic 
ulcer or other stress disorders like hypertension etc. Similarly if 
the rats are completely immobilised by restraining all their 
movements, then also one can see the acute superficial ulcers in 
the gastric mucosa. The number of ulcers increase wit e 
duration of immobilistion. These ulcer were consi ere 0 
due to severe psychological stress given all o a su en. us 1 
24 hours 89% of the animals developed such u cers. 
ulcers healed rapidly when the immobilization * * 

were terminated and after 5 days no u cer ^ou 
nucosa. From these investigations one 
psychogenic gastric ulers aredue ^ ^ psychogenic 
neuroendocrine factors. In su f ' he tic „ er ves leading 
stress causes sudden excitation JJJ, causes marked vaso- 

to outpouring of catecholamin )f h an ischaemic state is 
constriction of the gastric mucos . ficial ulcers develop 

continued for quite some t ^ mach . However, if the stress 
promptly in the mucosa of the ringo fadrenocorti- 

is continued for a longer period the ouip 
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cal hormones also help to perpetuate the ulcers in the gastric 
mucosa. They possibly produce this effect by increasing the 
acid peptic secretion and also by reducing the formation of 
mucus in gastric mucosa. However, all these aspects will be 
dealt with later on. Suffice it to say here that the acute psycho¬ 
genic stress can easily produce acute ulcers in the stomach and 
duodenum within a very short time which can continue to 
remain there so long as such acute stressful situation continues. 
However, if such a situation becomes chronic, these experi¬ 
mental subjects may develop the state of adaptation leading to 
the healing of these ulcers in due course. However, if the 
adaptation mechanism fails either due to excess of stress or due 
to exhaustion of adaptation process, the chronic duodenal 
ulcer may become the sequelae of these chronic stressful states. 


CLINICAL OBSERVATIONS 

Wolf and Wolff also observed on a patient with gastric 

fistula that whenever there was an excessive emotional stress 

there occurred ulcerations in the mucosa of the stomach. These 

ulcers used to disappear subsequently when this patient went 

into a state of relaxation. This clinical observation on a living 

patient clearly indicates that disturbed emotions occurring 

repeatedly may cause chronic peptic ulcer in susceptible 

patients. How such changes in emotions can cause stomach 

ulcers was further studied experimentally and clinically. By 

stimulating the various centres of midbrain, especially in the 

hypothalamic region in the experimental animals one can 

observe hyperaemic changes in the upper gastrointestinal tract, 

erosion and ulceration in the stomach mucosa. Similarly, as 

a rea y mentioned, Harvey Cushing also observed perforated 

gas nc or duodenal ulcer in patients who had successfully 

” °P eratl0n °n the hypothalamic region of brain. It is 

. • 31 emotlona l changes occurring in the hypotha- 

thronJh^h 011 CaUSC th - 6 lesion in the organs such as stomach 

uch f h ? n ° miC nerV0US s y stem * As can be expected, 

divided infn autonom ^ c nervous system can be 

vided into that of the sympathetic and that of the parasympa- 


i 
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thetic. Thus, in excessively predisposed persons with predomi¬ 
nance of sympathetic nervous system, essential hypertension 
and cardiovascular disorders are commonly seen. Persons with 
predominance of parasympathetic nervous system are more 
liable to get lesions like peptic ulcer, ulcerative colitis or bron¬ 
chial asthma. 

Here one should also note the types of persons that are likely 
to get such psychosomatic disorder. Usually they are those who 
inhibit their outward reactions to stimuli. Normally, if one is 
attacked physically or mentally one becomes openly angry and 
shouts at the attacker. If however, such a situation is not 
followed by outward and visible reactions a chronic emotional 
tension develops in such a person which would ultimately lead 
to the development of psychosomatic disorder. Thus the less 
active is the external emotional manifestation, the more it 
causes the inner disturbance in the function of autonomic 
nervous system. Such a chronic functional derangement of the 
autonomic nervous system leads to the development of psycho¬ 
somatic symptoms in the first instance followed by actual 
manifestations of the disease. 


There has been much discussion as to why some persons 
exposed to stress develop peptic ulcer whereas a few others 
develop ulcerative colitis and still others develop bronchial 
asthma. Some workers feel that specific emotional disturban¬ 
ces are responsible for causing specific organic esio 
same way as specific micro-organisms are °r c nerves are 
in a specific organs. Thus the p aras yrnpa ^ ana b 0 li C 

involved in the body building programme r hand 

process. The 

prepares the person to face the em g^ cardiac activity, 

fight or flight. Therefore, the ana bolic process of 

increases blood pressure andl b ^ development of a par- 

the gastrointestinal tract. Th inagiven person depends 

ticular type of psychosomatic atic constitution and 

upon his genetically based P sy j streS sful stimuli. Thus 

also the type of eXte ^ al f ^ e V a s tr essful situation, but he tries to 
if a person is required to lace 
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escape from it with one excuse or the other, or tries to take the 
shelter of his relatives or friends, then he is more likely to 
develop disorders of parasympathetic nervous system, pro¬ 
vided his psychosomatic constitution is also congenial to such 
a development. Such persons are likely to develop peptic ulcer 
ulcerative colitis or bronchial asthma. Others who are pre¬ 
pared to face the stressful situations themselves and constantly 
work within themselves for such a situation, yet due to inhibi¬ 
tion or repression of aggressive impulses do not fight, develop 
excessive sympathetic activity causing some of the functional 

disorders of the heart, high blood pressure, tension, headache 
etc. 

Hence, the causation of a particular type of disease in an 
organ of a given individual depends upon his psychosomatic 
personality type and the type of environmental stress. Here one 
should remember while planning the therapy for such patients 
that the genetically based body constitution is a permanent 
feature of a given individual. But the stressful environmental 
factors can always be changed by taking various psychothera¬ 
peutic and other similar measures. 


STRESS AND STOMACH 

secretimTnf^ 30 excess stress > there is increased 

is dn P tn th hydrochlonc acid and Pepsin in the stomach. This 
which ctim ^ ° psycb * c .centre of the cerebral cortex 

lamus the a ^ ^ ypothalamus v i a limbic system. In hypotha- 
stimulates st* P3rt acdvates the vagus nerve which in turn 
nerve both forTh t0 T ease a11 its activities as it is a motor 
the posterior nan ^ 1° CS and secretor y glands. In addition, 
pituitary eland t ° a ypot * la ^ amus stimulates the anterior 
oTcZtnf l, Pr ° dUCe m ° re ° f ACTH which helps to put 
cortisone also reno ' cortlcal hormones. Both ACTH and 

the secretion of muc^TtTs thec^ 8 k StriC Secretion and reduce 
which ultimately leads to t , f ° mbinatlo P i ofaIlt hese factors 

Part of the duodenum (Figlg) 0 ^ 1011 ° f U,CerS in the firSt 
In order to prove the above facts a large number of experi- 
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Fig. 58. Shows plasma cortisol level in peptic ulcer patients. Note the high 
plasma cortisol level in these patients indicating that chronic psychological 
stress plays an important role in the persistence of ulcers in these cases. 

mental and clinical methods have been devised especially with 
a view to find out effective methods of management. It is now 
well established that the major neurohumoral disturbance that 
occurs in peptic ulcer is acetylcholine, which is liberated in 
excess quantity at the nerve endings of both the vagi nerves as a 
result of stimulation from the centres in hypothalamus which is 
directly under the control of the psychic centre o cere ra 
cortex. But thereafter the neurohumoral changes that occur in 
stomach differ from acute stress ulcers of the stomac seen 
after burns (curling ulcer) to those of chronic P e Pf lc " 1 ™’ 1 
acute ulcers the sudden release of excessive quan i 
choline leads to outpouring of all the 

ors such as catecholamine, histamine ai \ trolelead _ 

amongst these three eatecholaminc^^y*^ 3 and 

mg to severe vasoconstrictio"• ‘ ^ ulcere wU l gradu- 
acute ulcer formation in the stom • neurohumoral 

ally heal spontaneously as the excessive 

response subsides. 
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neurohumors in peptic ulcer 



Fig. 59. Shows neurohumoral changes in chronic peptic ulcer. Note signifi¬ 
cant increase in the RBC acetylcholine and histamine contents in these cases 
with almost no change in the catecholamine level. This shows increased 
activity of the parasympathetic nerves in these cases. 

However, in cases of chronic peptic ulcer, because of the 
chronic recurrent stressful situations, associated with genetic 
and environmental susceptibility of a given person, there is a 
prolonged and sustained acetylcholine response throughout 
the period. Because of this powerful parasympathetic predomi¬ 
nance in these cases, the sympathetic nervous system remains 
dormant and hence there is a low level of catecholamines and 
their synthesising enzymes such as DBH (Dopamine B. 
Hydroxylase) and the degrading enzyme MAO (Monoamine 
Oxidase) both in the blood and stomach tissues. Similarly, the 
level of serotonin (5 Hydroxy tryptamine) also remains low 
ea ing to dysfunction of gastrointestinal canal. However, 
another important neurohumoral disturbance seen in this cou- 
ltion is the high content of histamine and histaminase both in 
blood and also in the stomach tissue. Thus, it is this high 
acetylcholine and histamine level which is responsible for the 
prolonged and excessive secretion of acid gastric juice resulting 
rc- e ^ ain ^ enance of chronic ulcers in stomach or duodenum 
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Fig. 60. Shows the picture of the herb “Amalaki . 


MANAGEMENT 

Unless one understands this basic neurohumoral distur¬ 
bance, which in fact has neurogenic asis, on the 

strike upon the correct method the excess acid 

mere treatment with antac !^ ‘“ b fmuchaV aii, unless the 
secretion in this condition will"° b balamic centres is also 

disturbance in the | psyC ^ e a n "^ introduction of tranquillizers 
restored to normalcy. Recent m on the hypo thala- 

such as diazepam which has a S ^ C J Q over come their trouble 
mus greatly helps these pati agen ts. Those measures 

along with antacids and other s b * nce s to normalcy such 
which restore the psychic centre distur 
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as meditation or relaxation exercise along with other known 
antipeptic ulcer measures discussed above may also help these 
patients. The recent introduction of H 2 receptor blockers such 
as metiamide and other similar preparations which would 
block the action of histamine in stomach may not give a lasting 
relief unless it is also supported by some centrally acting drugs 
either at the hypothalamus or at the psychic centre level. 

In this connection we have recently tried the fruits of a plant 
called Amalaki (Terminalia amblica) on the chronic peptic 
ulcer both in the experimental and clinical cases (Fig. 60). In 
this preparation, dried powder of this fruit is further coated by 
Ihe juice of the same fruit dried 21 times to make it as an 
effective concentrated preparation. Two gramme of this 
powder given three times a day for a period of six to ten weeks 
usually leads to complete healing of ulcers in about 80% of the 
cases. Our experience in a series of 94 cases fully convinced us 
that this drug has a definite place in the management of chronic 
peptic ulcer. 


On a chemical examination of this fruit, we discovered that 
it has a high content of vitamin C and 5-hydroxy tryptamine. 
The administration of this drug containing high vitamin Cand 
serotonin might be producing effects both on the central ner¬ 
vous system and on the stomach leading to complete healing of 
ulcers The high content of vitamin C in it may be an additional 
va ue for the management of these ulcer cases. Recently, San- 

ya * S co ^ ea & ues use d another indigenous preparation 

ca e anana Powder in these peptic ulcer cases with 
equally good results. On a chemical examination of banana 
powder, it was found that it contained a high quantity of 
serotonin. Thus, it can be said now that the administration of 
"-"I COntaining plant Products might be having a very 
hnth 1Cia response in the treatment of peptic ulcer which acts 
F?lm th! CC nerV ° US SyStem as wel1 as the stomach. 
rZlr/ e f n V tUdieS ’ h bCCOmes clear that neurohumors 
and Zfl f^ m th ® causati °n of chronic peptic ulcer 

neurohumor<! Mil r. ^ e ^ ect ‘ ve management the disturbed 
wi ave to be brought to normalcy by giving 
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appropriate medications. Mere use of drugs which will have 
only local action in the stomach mucosa cannot produce a 
lasting effect on the ulcers. Hence, there is a great need for 
reappraisal of our understanding of the pathogenesis of peptic 
ulcer based on the neurohumoral disturbances. Similarly, our 
approach to the treatment should also be directed towards 
bringing down the disturbed neurohumors to normalcy both at 
the level of central nervous system and also at gastro-duodenal 
level. Unless we plan and direct our attention to the entire 
psychosomatic constitution, we cannot fully solve the problem 
of this common disease. 


CHAPTER 19 


Ulcerative Colitis 


Ulcerative colitis is a very serious disease of the colon which 
usually occurs after some specific emotional conflict. It can 
develop in various forms from mild to severe, depending upon 
the personality and body constitution of the individuals. It is 
also dependent upon the vulnerability of the colon as a result of 
certain environmental factors like dietetic imbalance leading 
to recurrent episodes of diarrhoea or constipation. In the mild 
form it may develop as irritable colon, and in moderately 
severe form it may develop as mucus colitis. 

There had always been some dispute as to whether emo¬ 
tional disturbances directly produce the disease or they are 
only one of the precipitating factors for the onset of this disease 
occurring as a result of some other specific agent. From all the 
aval a le data and also from our own experience, we are 
convinced that this disease is caused by intense psychological 
trauma. Groen put forward the following in support of this 


(1) The personality of the patient is such as would always 
expo Se him or her to emotional conflict with some “key per- 

S t ZZ*'l ° r f ^ enV1 T ment e ' g - parents ’ Mothers or sisters, 
patient apeH^^ 6 ^’ C ° lea /? ues or neighbours. We had seen a 
criticised and h’ ® nbgbtene d family, who was always 

parents fn the ^ f ° r Ws minor d ^ciencies by the 

Sn k ec7 m reSenCe , inClUding WS newl y wed wife ™ s 

victim of serLTt S ° in f t0lerab,e that he ultimately became a 
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the treatment. This further confirms that these diseases fall in 
the group of psychosomatic disorders. 

(2) It is also observed that in acute cases, the disease breaks 
out within 24 to 48 hours after sustaining emotional conflict as 
a result of humiliation or defeat in the presence of others. 
Sometimes this humiliation or threat of humiliation occurs as a 
result of exposure of feeling of inferiority of the individual.in 
his or her function as male or female. We had seen a young, 


intelligent, and highly sensitive boy whose marriage was fixed 
to a healthy, wealthy and hefty girl. Every time the date of his 
marriage was fixed, he would get an attack of severe ulcerative 
colitis 48 hours before the date. This episode was repeated 
three times as a result of which his marriage was ultimately 
cancelled. Here the main precipitating factor for the onset o 
ulcerative colitis was the intense feeling of apprehension an 
inadequacy in every respect, due to which he used to get severe 
nervous breakdown leading to the development of ulcerative 

C0U (3) m these patien ^ Suchthibit'n S 

all manifest or visible to an outside obs external em0 _ 

outward behavioural dlS ^ r ? ic C t ° s " tuat ion. It is this emotinal 
tional trauma into internal ultimately produces inten- 

conflict within the individual which ulu tQ 

sive psychological and neuro w m be discussed 

severe ulceration in the mucosa of colon. A w „ . 

later, the intense vasoconstnchon 0^^ „ p 0ssib |y 
result of increased secretion ulceration in these 

responsible for the development of acute 


stressful situations. 


Personality Factors relat ionship of colonic 

In this regard Wolf . S “‘ e !!i th ulcerative colitis- The sub¬ 
hyperfunction in 19 P at,enlS , ”s t icallyoutwardlycalm,super- 

jects were found to be ^"^“ ally dependent. Beneath he 
ficially peaceful and morethat^ S that there was intense host.1- 
calm exterior it became appa _ when sustained 

ity, resentment and gudt. Such 
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unrelieved were associated with hyperfunction of the colon 
with increased transport activity, increased vascular activity 
turgescence and small haemorrhagic lesion. In these patients 
the manner in which these personality factors of genetic origin 
and environmental factors operate needs further explanation. 
It is known that the peristaltic movement of the colon is an 
autonomic function regulated by the nerve plexuses of Auirb- 
ach and Meissner found in the wall of the bowel. These auto¬ 
nomic functions are further regulated by the ganglia in the 
mesentery and also by the thoracohember gangli of sympa¬ 
thetic nerves. These nerves can be further influenced by the 
spinal cord, brain stem and frontal lobes of the cerebral cortex. 
It seems that in these well known psychosomatic diseases such 
as ulcerative colitis all these lower regulating centres in the 
sympathetic and brain stem regions are superseded by psychic 
centres of the frontal lobe which ultimately exercise their domi¬ 
nating influence on the colon leading to the above stated 
microcirculatory changes in the mucosa of the colon. 

All these stressful situations at first produce intense hyper¬ 
activity of the cerebral cortex leading to excessive outpouring 
of acetylcholine. This is soon followed by the sympathetic 
response leading to excessive liberation of catecholamines such 
as adrenaline and noradrenaline. These changes produce vaso¬ 
constriction at the arteriolar and venous level leading to pool¬ 
ing of bloods in the capillaries of the mucosa. Because of the 
poor circulation in the mucosa with vasoconstriction the 
mucosa may slough off and stress ulcers may form. This will 

f im ?i, e ^ ? a - t0 pro ^ use haemorrhagic and mucus discharge 
from the colonic mucosa and ulcers. This is soon followed by 

ch^nn P 10 n i° f u he mucosaI celIu,ar materials into the lymphatic 
rednn? Whldl 38 an antigen to P roduce antibodies in the 
released f mese ^ er | c ty m Ph nodes. These antibodies, when 
blood stre 001 Th ymp k node ’ reach the colonic mucosa via 
the autoimT' ° CCUrS an antig en-antibody reaction of 
inflammatnrv 111 nC *** t0 the devel °P™nt of chronic 

Such aTl y Pr ° CeSS Wlth ™ked lymphocytic inflation, 
an inflammatory process not only perpetuates and 
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enlarges the ulceration process, but also causes severe inflam¬ 
matory changes in the neighbouring mucosa. Thus one can 
surmise from the above, that the severity of these autoimmune 
inflammatory responses depends upon the intensity of stressful 
situations and also the susceptibility of the person and his 
personality traits. As already stated, the personality of these 
patients is somewhat unique with obsessive-compulsive behav¬ 
iour. They involve themselves into too much of neatness, inde¬ 
cision, over-intellectualization, rigid morality and anxiety. If 
such a person with a typical personality trait has a susceptible, 
sensitive and weak colon, the stressful situation would affect it 
and produce the above pathological changes. We have 
observed elsewhere that the susceptibility can be measured by 


lor 


estimating the enzymes which inactivate the majc 
neurohumors—acetylcholine and catecholamines, namely 
cholinesterases and mono-amine oxidase. By measuring these 
enzymes in the blood initially and later on in the platelets we 
have been able to label which type of persons are likely to 
develop what type of stress disorder. If such susceptible per¬ 
sons are exposed to various environmental factors such as 
faulty diet and nutrition, their colonic mucosa is 1 1 e y o 
taxed more than any other organ in the 
severe stressful situations, it is theirco on w 1 ..... d 

also that of the organ concerned ,7, basis of „ ur clinical and 
theses we have put forward ‘" h ° ey need furthe r 
laboratory observations. H 

confirmation. . , p(!tfl blished, it also influ- 

However, once the disease ,s fully establ^ ^ ^ 

ences the patient’s persona 1 y. a v j ct i m to frequent 

dependent on others when e o . ation> abdominal pain 
attacks of diarrhoea, anaemia, stools Because of this the 
and an alarming loss of bloo m _ t0 t bis serious illness 
patients are unable to adapt ® more neuro tic. However 
and hence they are likely t0 a ione cannot make one so 

one should remember that a 1 . V ery beginning of one s 

neurotic. In fact by nature ana 
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MEAN RBC ACETYLCHOLINE IN COLITIS 



Avs B—P<0.05 Significant 
Avs C—PC0.05 Significant 
Avs D—P<0.01 Significant 

Fig. 61. Shows the levels of acetylcholine in different types of colitis cases. It 
is found raised in both functional bowel disorders and ulcerative colitis indi¬ 
cating their neurogenic origin. 


MEAN PLASMA CATECHOLAMINES IN COLITIS 
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mean total blood histamine in colitis 



Avs B—P>0.05 Insignificant 
Avs C—P<0.01 Significant 

Avs D P<0.001 Significant ^ ^ functiona , bowel synd . 

Fig. 63. Shows a significant rise of H' It is possibly the hypersen- 

rome and a marked rise in ulcerativ t aS evereinnammatory 

sitive reaction that is responsible for producing 

response in the colonic mucosa. npr „ onal i tv traits which on 

life one often develops specifi P thgm victims of this 

receipt of a certain type .f f S J r “ e S raggra vates the situation and 
disease. Once this starts, .ft» ® d dependent 0 n others, 

makes the person more ne . |na , psychic personality 

From this it is quite clear th environmental factors, 

of the individual influenced by v h j m susceptible to 

such as nutrition, dietetic habits . seemi510 b e a severe 

this disease. However, the exciting ^ release of the neuro¬ 
stressful situation which uwo v ^ mar ked stimulation 
humor acetylcholine from t e . ’ those supplying the colon 
of parasympathetic nerves esp j reac tions in the colon 

and rectum. This leads to seve histamine causing severe 
leading to excessive liberatio fore> un i eS s we take the 

inflammations and ulceration • whole in a neurotic 

totality of this psychosomattcdtsease 
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individual, we will not be able to plan any effective treatment 
which would give him a permanent and lasting cure (Figs. 

61,62 & 63). 

Clinical Features 

Clinically the disease has been divided into four distinct 
types depending upon its onset, course and complications: (1) 
acute and fulminating, (2) subacute, (3) chronic, and (4) relaps¬ 
ing and recurring. As the name indicates the acute and fulmi¬ 
nating type is a very serious condition and the patient may 
succumb to the disease within a few days of the onset of the 
disease. In this loose motions are frequent—15 to 30 times a 
day. They almost always contain blood, pus and mucus. Fever, 
anaemia and exhaustion are common accompanying features. 
This is accompanied by tenderness in the entire colonic area 
together with distension and cramps in the region. The patient 
gradually becomes very toxic and markedly exhausted and 
ultimately succumbs to the disease as a result of irreversible 
endotoxin shock. 

The subacute, chronic and relapsing types of colitis also 
have a similar manifestation but less severe and slow in pro¬ 
gress. It usually affects young and middle aged persons of 
either sex with periodical remissions and exacerbations 
depending upon the stressful situation. The patient is exposed 
to life situations periodically. In spite of all these evidences 
psychological aspects of these patients have been given scant 
attention and most of the investigators have emphasized the 
microbiological and pathological point of view with very little 
success. Therefore, there is urgent need for studying these 
patients from the psychosomatic angle in order to understand 
the etiology, pathology and preventive aspects of these 
conditions. 

Management 

In all the treatments psychotherapy should play an impor¬ 
tant role in the management of these patients. Further it was 
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observed that if the life situations of these patients are changed 
there may be spontaneous remission of the symptoms. Listen¬ 
ing sympathetically to the patient’s problems, giving him con¬ 
stant care and protection and daily interviews should be made 
parts of the psychotherapy. This should be supplemented by 
usual medical or surgical treatment. In the medical measures 
Solizoparin, 2 tablets three times a day and intracolonic 
administration of cortisone drop along with other supportive 
measures including blood transfusion if required will help 
them to get over the trouble temporarily. In the acute, fulmi¬ 
nating variety of ulcerative colitis one will many a time be 
called upon to do total proctacolectomy to save the life of the 
patient. In all others, one will be able to get relief through 
medical measures together with other supportive regime. If, 
however, a good psychotherapy could be added to these surgi¬ 
cal and medical measures, one can get lasting relief. Recently, 
instead of psychotherapy, we added relaxation therapy in the 
form of Shavasana a yogic relaxation posture, with impressive 

response. 


:ase report 

Mr. B., a 50 year old businessman, had been having attacks 
rf loose motions along with mucus and blood for the pasU 
/ears. These attacks had made him comp e e y some 

ind weak. He started having such attacks a . Da S rtners . 

acute conflicts between himself and is 
When we saw him. he was weak an — M ,he 

investigations including r ^ lol ° f g '“J onic relapsing type. We 
diagnosis of ulcerative colitis of ‘T" measU res and suppor- 
gave him some psychotherapy fusions There was some 
live therapy including two blood we su bjected him 

improvement, but not complete re i • ^ orm 0 f shavasana 
to relaxation type of Yoga therapy i jje carr i e d on this 
for 30 minutes every morning an e ^ remarkable 
treatment very regularly for one ^ flowing him up for 
improvement. Since then we ave urrence of any com- 
the last 2 years with no evidence oi 
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plaints. He has put on his original weight and started doing his 
business work as usual. However, he is continuing with yogic 
postures every morning and evening, which according to him 
keeps his body and mind in perfect order. 

From this one can say that in all these cases in the acute phase 
one will have to give proper medical and surgical tretment as 
required, to tide over the situation. However, in order to get 
lasting relief, one will have to resort to some type of therapy 
such as yogic postures or meditation which would have a 
tranquillizing effect on the brain. Unless this is added no 
lasting relief is possible. Since this is a psychosomatic disease, 
with the main seat of lesion in the frontal lobes of the cerebral 
cortex, one will have to control this site of lesion with effective 
measures like Yoga therapy so that further episode could be 
prevented. So far this aspect of tretment has not been taken 
into consideration and hence the recurrent episode of the 
disease leading to enormous miseries of these patients could 
not be prevented. Since the psychosomatic etiology 
and pathogenesis are now becoming clear it is high time that a 
newer approach of management is made to give lasting relief to 
the patient. 


Mucus Colitis 

It is a condition in which there is pain in the colonic region, 
defecation disturbances and passage of stool often mixed up 
with mucus. The defecation disturbances may be constipation 
with passage of small pellets of stool frequently or it may even 
be diarrhoea. This condition is also known as irritable colon 
syndrome, colonic neurosis or spastic colitis. 

It is a common condition associated with certain psychic 
features such as anxiety, nervousness and irritability. It is seen 
both in men and women in the age group of 15 to 45 years. 
Commonly it manifests itself as constipation and pain in the 
left lower quadrant which is often relieved after pasage of stool. 
In more severe cases, excruciating pain, diarrhoeal stools, 
accompanied by passage of profuse quantity of mucus and 
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other systemic disturbances are seen. Such severe cases often 
show features of psychoneurosis also. They often swallow air 
and this leads to gaseous distension of the abdomen and flatu¬ 
lence. Because of this, these patients become much disturbed 
about their digestive system as a whole. 

The examination reveals that they are usually men of a frail 
constitution. They show many neurotic manifestations and yet 
they otherwise look normal. The abdomen looks somewhat 
distended and on palpation, a tender sigmoid colon filled with 
faeces can be observed. Their rectum usually remains empty 
and proctoscopic examination does not reveal anything except 


some quantity of mucus. . 

Thus from their history and physical examination, inter¬ 
mittent characteristics of the disability occurring in association 
with emotioal distress, one can arrive at the correct diagnosis. 
However, it would be safer if various laboratory and radiologi- 
cal investigations are carried out in doubtful cases in or*n o 
exclude amoebic dysentery, divertienlms'and also neoplast 

lesion. 


TREATMENT 

Since the whole disease has a 
usual medicinal treatment wltho ^ ps ^ a If the disease is 
sures would give only temporary r , ^ ^ u i ce ra- 

not controlled by propermeasui r ’ f J e proper evaluation 
live colitis or malignant leslons - lems ^/appropriate psy- 
of the patient’s psychological p t0 over come his 

chotherapeutic procedures mus change of environ- 

recurrent troubles. A good reassuran stress ful situations, 
ment might help him to overcOI ^ erio( }ical warm saline 
Symptomatic medical measures su SO pgol’ at night might 
enema and a daily intake The 

help the patient to overcome t y should be avoided to 

frequent intake of antispasmo |C It would be inter¬ 
prevent the development ot or & we have been advising 

esting to know that in the past one ’ gs (Hatha Yoga) with 

these patients the practice of yog 
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remarkable success. In all we have treated 8 cases and all of 
them recovered completely from this disease within a period of 

six months or so. 

CASE REPORT 

p p aged 24, gave a history of recurrent attack of pain 
in the left iliac fossa for the past 3 years. Such an attack is 
usually associated with passage of loose motions containing a 
lot of mucus. It all started soon after his marriage, which 
apparently was not a very happy one. The wife was too domi¬ 
nating and assertive. Other members of the family also joined 
hands with his wife in criticising his activities. This completely 
isolated him from his family making him a victim of frustration 

and other emotional disturbances. 

Soon he started developing recurrent attacks of pain in 
abdomen with passage of loose mucus containing stools. This 
attracted a lot of sympathy for him from everyone including his 
wife. However, the moment he was all right again, the old 
situation isolating him from others reappeared. Therefore, he 
started getting symptoms frequently to get some sympathy 
from his family members continuously. 

On examination there was found a tenderness in the region 
of sigmoid colon which was palpable. Repeated stool examina¬ 
tion did not reveal any abnormality. The proctoscopic and 
sigmoidoscopic examinations also did not reveal any abnor¬ 
mality except an increased congestion in the region. All the 
antidysenteric and antispasmodic drugs did not give him much 
relief. In fact, the intensity of pain continued to increase. Since 
all the medical measures failed, a possibility of instituting a 
surgical treatment on the basis of regional colitis was consi¬ 
dered but postponed. 

In the meantime, a detailed psychological history was pre¬ 
pared which indicated very stongly that it had a strong psycho¬ 
neurotic basis. Hence, he was asked to practice eight common 
yogic postures everyday in the morning on empty stomach, 
followed by breathing exercises. This he started doing very 
regularly and to our utter surprise his symptoms gradually 
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subsided during the next two months and within 4 months they 
completely disappeared. We have been following this patient 
for t he last 5 years and he has absolutely no such symptoms. In 
fact he is leading a very comfortable family life but at the same 
thne he also practices yogic postures regularly in the morning 
before he goes for work. 

We obtained similar results in almost all cases and we are 
closely watching them for the recurrence of symptoms. From 
this it appears that mucus colitis is definitely a psychosomatic 
disorder which can be controlled effectively and permanently 
bv such non-medical measures, as yogic practice. However, 1 
should be remembered that it will have to be practiced regu¬ 
larly throughout one's life, if one wants to get a lasting relief. 


CHAPTER 20 
Thyrotoxicosis 


Goitre, denoting an enlargement of the thyroid gland with 
different clinical features has been known for centuries. How¬ 
ever, credit goes mainly to Graves, who in 1835 first described 4 
cases of thyrotoxicosis, all of whom developed identical clinical 
manifestations with enlargement of the thyroid gland. They 
were middle aged ladies, who developed this condition with a 
previous history of receiving severe psychic trauma. This was 
followed by various toxic manifestations like palpitation, ner¬ 
vousness, rapid loss of weight, enlargement of the thyroid 
gland and protrusion of the eyes. The description of the clinical 
manifestations of Graves patients for the first time was so vivid 
that the disease was subsequently named after him. In 1840 
Basedow on the basis of his further studies added many more 
clinical manifestations of this condition and hence in Germany 
and in many other European countries this condition was also 
known as Basedow’s disease. 

Thereafter extensive literature has appeared all over the 
*world with regard to its clinical manifestations and manage¬ 
ment of this condition. In spite of all these studies there is no 
unanimity with regard to the pathogenesis of this condition. 
However, many of these workers have noted that the onset of 
this disease is preceded by the occurrence of some type of 
severe psychic trauma. But how this psychic trauma could 
•cause the enlargement and hyperfunctioning of thyroid gland 
still remained a riddle. 

As a result of this, some of the investigators in this field 
abandoned the idea that there was any relationship between 
psychic trauma and this disease. They felt that a patient’s 
history of having emotional disturbances may be purely incid- 
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ental and it might not have anything to do with this disease. But 
a majority of the workers observed that they could get a 
definite history of sustaining severe psychic trauma in about 80 
to 90% of the cases and hence they could not brush aside such 
an important event associated with the onset of the disease. 
Therefore, a search for establishing relationship between the 
psychic trauma and the onset of thyrotoxicosis continued 
throughout the later part of the last century and the early part 


of this century. 

It was found by some observers at the beginning of this 
century that an injection of an extract of anterior pituitary 
could produce certain forms of hyperplasia of the thyroid 
gland and also exophthalmos in experimental animals. This 
led to the hypothesis that the hyperfunctioning of anterior 
pituitary gland might be the main cause of this condition. 
However, when the method for estimating TSH in the blood 
by radioimmunoassay became available it was found that the 
quantity of TSH in the blood was much less in thyrotoxic 
patients than in normal persons. This had completely upset the 
theory which had postulated that the mental shock mi 8 ht 
influencing the anterior pituitary via the hypothalamus, which 
in turn stimulated the thyroid gland. 


LATS (Long Acting Thyroid Stimulator) 

In the meantime in 1956, Adams and Pur/' e ^de S o m g 
new bioassay technique for T^nThaUhese” m ofthyro- 

interesting observat,ons . Th f thyroid stimulating sub- 
toxic patients contained a specili y . - t gre ater 

stance which differed from TSHacting thyroid 
duration of action. Hence, they'la e e for esti . 

stimulator’ (LATS). The specific . McKenzie. It 

.nations of LATS waslater on modtfted byM^ ^ ^ 

mainly consisted of testing in th radioiodine 

blood. If one gives TSH the m** 1 ™ uses in j ec tion of the 
occurs within 2 hours, whereas 1 j n t h e radioiodine 

serum of thyrotoxic patients t e g and l6 hours . 
content of mouse blood occurs 
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However, when attempts were made to characterize this 
substance from the blood of thyrotoxic patients, it was found 
that it did not originate from the pituitary gland and in fact its 
chemical composition was quite different from TSH. It was 
actually found to be an antibody of IgG in nature and was 
possibly synthetized by lymphocytes. These observations 
raised the possibility that LATS is an auto-antibody directed 
against some microsomal fraction of the thyroid gland. 

In spite of all these evidences it could not be completely 
established whether LATS is involved in the pathogenesis of 
thyrotoxicosis or it is found as a result of thyrotoxicosis. For, it 
was found positive in the experienced hands only in about 60% 
of the cases, whereas in other’s hand it was found positive in 
only about 40% of the cases. However, when globulin fraction 
was concentrated, another 30% of the cases became positive. 
Further, it was observed that there was no correlation between 
the severity of the toxic symptoms and the antibody titre of the 
LATS. In many patients LATS remained positive for a pro¬ 
longed period even though thyrotoxicosis symptoms subsisted. 
Therefore, there occurred a severe doubt with regard to the role 
of LATS in the pathogenesis of thyrotoxicosis. The only thing 
that still supported this theory was that if the LATS positive 
mother delivered a child, LATS could be demonstrated in the 
new bron infants for some time along with the clinical features 
of thyrotoxicosis. However, this would subside gradually as 
the LATS content decreased. Further, it was also found that 
LATS titre was more related to pretitial myxoedema and 
opthalmopathy rather than to symptoms of thyrotoxicosis. In 
addition, LATS was found in members of the families of 
thyrotoxicosis patients without having any toxic symptoms. 
This means that these persons might be carrying some inhibitor 
for LATS which could be responsible for their not having toxic 
symptoms as was postulated by Adams in recent years. 

Several other workers, especially Chopra and his col¬ 
leagues, found absolutely no relationship between the LATS 
and thyrotoxicosis in several groups of cases. Therefore, a 
serious doubt had been cast on the role of LATS in the patho- 
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genesis of thyrotoxicosis. In addition this theory does not take 
into account the background history, psychic trauma and clini¬ 
cal features of these cases and their relationship with the labor¬ 
atory findings. Hence, even after extensive studies conducted 
by a large number of investigators the pathogenesis of thyro¬ 
toxicosis still remains obscure even after 140 years of its 
description. 


Our Hypothesis 

Therefore, we thought that this was a subject which needed 
a fresh and multidimensional approach free from any bias or 
commitment to the earlier theories of pathogenesis of thyro¬ 
toxicosis. On the basis of our clinical observations on more 
than 800 cases of thyrotoxicosis we prepared the following 
working hypothesis for conducting a detailed experimental 

and clinical investigation: 

It was our finding that in almost all the observed cases some 
type of psychic trauma preceded the onset of this disease. 
Usually there is a variable amount of “interval” between get¬ 
ting such a shock and the onset of the disease, for which.reason 
many a time the patients do not connect the 
their disease with the mental shock. In view o ' .. j s 

questions his patients closely a " d Moreover it 

liable to miss this important f f * hese p J e „ts are intro- 

had been our experience that mo communicate everything 
verts. Therefore, they are has ^ some type of 

to their physicians east y jnt y ^ ^ ^ some . 

confidence in them. This usual y neceS sarv to have a 

times more than one sitting ec ° cedure uniformly in 

detailed history. After following su haye not f 0U nd any 

all suspected cases of trauma initially to cause the 

case in which there was no psy ture an d the severity of 

onset of the disease. Of course, variable. Therefore, 

such psychic trauma were a wa ^. j n j ca i observations that the 
we were fully convinced from our 0 f rece jving a sudden and 
onset of the disease occurs as a res ^ a i arge num ber 

severe psychic trauma as was a so 
of earlier workers. 
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However, this does not explain why only a very few of such 
cases develop thyrotoxicosis, since every person in his life time 
is liable to get one or more such psychic trauma at one time or 
the other. Therefore, we will have to find out the reasons why 
only a few of them became victims of this condition. Possibly 
there may be some susceptibility in these persons to get this 
disease either due to some genetic factors or certain environ¬ 
mental causes. In this connection it is our hypothesis that there 
may be some enzymatic deficiency developing either congeni¬ 
tally or due to acquired conditions as a result of which the 
damaging effect of psychic trauma is not cleared away quickly 
from the thyroid gland and hence it becomes a victim of such a 
disease. In normal persons on the other hand such mental 
shock does not leave any trace of injury in the thyroid gland 

due to the presence of sufficient amount of neutralizing 
enzymes. 


Neurohumoral Theories 

It is a very well known fact the whenever there is a stress 
either due to physical or psychic injury there occur certain 
definite bodily changes as a result of stimulation of entire 
bodily systems. Amongst them, the nervous system responds 
more promptly than others and is followed by all other sys¬ 
tems. Even amongst others changes in endocrinal functions 
leading to many metabolic changes occur first and are followed 
by other systemic changes in the cardiovascular, respiratory, 
digestive and genitourinary systems. All these changes 
promptly take place primarily to protect our body from the 
ravages of the injury and also to effect speedy recovery from 
e damages caused by the physical or mental trauma. Enor- 

w m ,Tl work has already been done in this field ever 

adren^W f PUt f ° rWard the theor y of liberation of 

hereafter hT q , medulla t0 P rotect the be¬ 

fell that the Sa yC eXte " S ' Vely studied 'his problem and 
olrne ilr of,? 000 "?' reSp ° nSe as a result of stimulation 

all the other r-tl ary ’ lsthe main response which would lead to 
the other changes m the body. Moore and his colleagues 
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extensively studied this problem from the point of surgical 
trauma and his monumental work is too well known to be 
ted here in detail. Thus, whereas endocrinal and metabolic 
responses following injury have been studied in sufficient 
detail, unfortunately, the changes in the neurohumoral pattern 
of our body as a result of stimulation of nervous sysem follow¬ 
ing injury, have not so far been dealt in sufficient detail by any 

of these investigators. 

After the pioneering work of Walter Cannon in this held 
there were a few sporadic attempts to study this problem in 
experimental animals by giving various types of stress. In view 
of the lack of literature on the subject we postulated that in all 
such injuries the entire nervous system gets stimulated as a 
result of which the nerves pour out most of their neurohumors 
into their surroundings. These neurohumorsare:(u)ace ylcho- 
line from the central nervous system and also from the p 
sympathetic nerve endings, (f>) the catecholamines both 
adrenaline and noradrenaline from the symp at * h 

ings and also from adrenal medulla, and (c) in adduion there 

can be liberation of histamine and possible seraton p 

live neurohumors) as i^wistedThafXheM neurohumors 
It is also now well established i tion 0 f differ- 

are quickly made inactive by the ®J5k holine is liberated it is 
ent enzymes. Thus, th ® J me cho iinesterases. 

quickly destroyed by the ac “° f mo „ a mineoxidase (MAO) 
Catecholamines are neutralized bym _ produ ced locally. 

and catecho-O-methyl hislam inase and seroti- 

Simtlarly, histamine 'S neutr J , hebody while respond- 
nine is neutralized by the MAO- ’ ^ p hy S i ca l or mental 

ing to the sudden call given a r ® having ma ny checks 
trauma tries to overcome the i;u pra tion of neurohumors 
and counter-checks in the form oHiberation 

and their respective neutralizing 

STRESS AND THYROID in those susceptible 

In view of the above, we P oStu * . d the liberation of 

■ patients who have a sensitive thyroid g 
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acetylcholine at the parasympathetic nerve endings (Vagus 
nerve) supplying the thyroid gland continuously as a result of 
severe psychic trauma may be the initial cause of starting the 
disease process. It is possible to conceive that whereas all other 
organs and systems might be having enough cholinesterases to 
neutrilize the liberated acetylcholine, the thyroid gland in this 
particular case may be unable to neutrilize the entire acetylcho¬ 
line liberated at these parasympathetic nerve endings present in 
the gland. Thus, whenever there is a serious psychic trauma, 
there occurs hyperactivity of all the centres of the cerebral 
cortex, especially the psychic centre in the frontal lobe. From 
here the stimulation reaches the posterior part of the hypotha¬ 
lamus via the limbic system to activate the autonomic nervous 
system. Even here it is the parasympathetic nerve endings 
which liberate acetylcholine first throughout the body fol¬ 
lowed by the catecholamines which are liberated from the 
adrenal medulla as well as from the sympathetic nerve endings. 
We will later on discuss the role of these neurohumors in 
initiating and effecting various changes in the thyroid gland 
both in our experimental and clinical cases. But suffice it to say 
here that any such severe psychic trauma can initiate the libera¬ 
tion of acetylcholine followed by catecholamine to produce 

various physiological and sometimes pathological changes in 
the body. 


IMMUNOLOGICAL RESPONSES 

r„Jl e j 11IS als0 possible t0 postulate that a prolonged and 
P e vasoeonstnction to any organ as a result of catecho- 

hT.T rT 0 " ' eadS ‘° necrosis of the organ. As it was seen 
hrlf h ° a !T lne " aS increased in most of these patients in 

ton o snfh ’ “ ‘?° SSible *° Speculate that some reabsorp- 
veins lnrf | h , rosed material into the whole body through the 

dies WhenT P h a,IC l yS ^ m led ‘° thedevelo Pment of antibo- 

a ea rf the h a "‘! bod,es corae ip oontaet with the necrosed 
area of the thyroid it may evoke a definite antigen-antibody 

Zren™ 3 Keeping **■ aU ‘ 0i ™ 

P g Maiianders work in view it is quite 
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possible to postulate that the large number of lymphocytes and 
plasma cells present in the thyroid gland are capable of elabo¬ 
rating histamine and seratonin locally. Therefore, such 
ant jg en _ a ntibody response causes liberation of histamine 
locally which would further aggravate the autoimmune pheno¬ 
menon leading to marked cellular infiltration especially lym¬ 
phocytes in the thyroid gland. Possibly it is this immunological 
response which leads to the liberation of LATS in these cases 
which perpetuates the disease for a longer period. As a result of 
this the TSH content in the blood becomes much less since its 
function would be taken over by the LATS produced by the 
lymphocytes and plasma cells present in the thyroid gland and 
also in the neighbouring lymphnodes and the thymus gland. 

MATERIALS AND METHODS 

On the basis of this hypothesis we conducted our investiga¬ 
tions in the experimental set up and also on clinical cases. For 
the experimental purposes we used both in vitro an in vn o 

conditions. 


IX I'lTKO STUDIES 

The in vhro studies were conducted in an organ cutare set 
up as described by us elsewhere. Brie y ^ cons * d jura- 
of the thyroid gland from the cluck „ media and also 

tion. This was grown under differ Qne could easily study 

by adding various neurohumors. > thyro id cells in the 
the role of various neurohumors the growth of the cells 
tissue culture for six days whereafter the gro 

stopped: 

RESULTS . . 

studied, we found tnat 
Amongst all the neurohumors JV i ml j s the most potent 

acetylcholine in the dosage o , thyroid gland. Histo- 

agent in producing hyperactivity o acinar cells become 

logically within six days t e c emar kably. The Elec- 

colummar. The I”’ uptake increases 
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tron Microscopic studies of this gland showed a marked 
increase in the number and size of the mitochondria indicating 
an enhanced metabolic activity in the thyroid cells. The admin¬ 
istration of adrenaline and histamine also increased the J<3i 
uptake upto 4th day and later on it decreased. Then we studied 
the sequential administration of acetylcholine, adrenaline and 
histamine for two days each. This regime showed marked 
histological changes such as hypertrophy of the cells at first, 
then villi formation and then cellular infiltration. The 113 1 
uptake studies indicated sudden increase in the uptake 2 days 
after acetylcholine administration followed by gradual decline 
when changed into adrenaline and histamine administration. 
Thus I 131 uptake, the histology and Electron Microscopic 
studies do indicate that acetylcholine is the most potent drug 
for stimulating and activating the cells of the thyroid gland in 
vitro. The other agents like adrenaline and histamine also 
stimulate the thyroid gland in vitro to a considerable extent 
but they are not so potent as acetylcholine (Fig. 64). 

The sequential administration of these three agents brings 
about a picture almost similar to that seen in clinical thyrotoxi¬ 
cosis. Incidentally, we also tested the effect of LATS on the 
thyroid cells in vitro and we found a marked increase in the 
activity of the thyroid cells. Amongst the various combina¬ 
tions, LATS and histamine administration produced a marked 

increase in the activity of the thyroid cells indicating their 
synergestic action. 


In vivo studies 
CHICKEN 


chi l ln “ the above in vilr ° studies had been carried out in 
HenceT^°;K We M Wa ^ ted “ COnflrm these findings in vivo. 
thlstud™™ ChlCke " S WCre Sdected f°r ca trying out 
daSlo"T k 8 '^" injeCtionoface tylcholinefor 15 

15 daw ofl.7! « y 15 da * s °f adrenaline (10 „gm) and 

studies fullv "t- 116 j Again to our great surpise these 
studies fully confirmed the in vi.ro studies mentioned earlier 
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EFFECT of neurohumors on thyroid gland in vitro 



Fig. 64. Shows I 131 uptake of the chick embryo thyroid following incuba¬ 
tion with acetylcholine, adrenaline and histamine in sequence a 
days. Note an enormous increase of I- 3 ' uptake after acetylcholine as 

compared to controls. , , 

(Fig. 65). Thus, hUlologiually in tte ac^rte ^adrenaline 

was marked hypertrophy protrusion of certain 

was administered one can clearly se P naoillary 

areas of the cells into the acinar lumen gWpS 

projections typical of Id an"“rease in the 

histamine administration which h ^ in origin . The 

cellular infiltration probably 0 J P nfir ^ ed the functional 
I' 3 ' uptake and other studies gland follow i ng the 

increase in the activity of the y 
administration of these agents. 


experimental Studies 

iCETYLCHOLINE „ nducted onra.,Theace.ylcho- 

Similar studies were also c showed a marked hyper- 

ine administration (10 : nt hecelloid material. The 

rophy of the cells with vacuolation.n the 
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EFFECT OF NEUROHUMORS ON THYROID GLAND IN VIVO 
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Fig. 65. In vivo studies of I 131 uptake of thyroid gland in chicken after 
a ^ e ^yI c holine, adrenaline and histamine in sequence after every 
15 days. The in-vivo findings are almost similar to those of in-vitro studies. 

I 13 . 1 uptake increased and the serum PBI level also increased 
considerably from 4 /igm to 9 jzgm within 30 days. Because of 
the increased PBI there was a marked increase in the 0> uptake 
in the various organs studied such as brain, liver and heart 
when measured in the Warburg apparatus. 

Similarly, one of the important enzymes involved in the 

S l nt H CS !! 0f a catecholamine viz. PNMT was also in the adrenal 
rate h i ls . expect ^ t i that the other synthesizing enzymes of 
ratecholamine such as tyrosine hydroxylase (TH) and dopam- 

hy ? roxylase < DBH > "ay also increase in these cases, 
these finer 3Ve n0t S ° ^ ar est ‘ mate< l these enzymes. From all 

Ice vlchnl n 85 , °,T Ca " Safe ' y Say lhat ,he administration of 
thv ofd f T S produces inereased activity of both the 

output of thes 1 6 adrena * m edulla leading to increased 

catecholamin h0rmones - Thus increased PBI and increased 
catecholamine synergist,cally act on the peripheral cells to do 
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more function through the medium of cyclic AMP which fact 
would be discussed in greater detail later on. It will suffice to 
say here that an increased hormonal output of these organs 
leads to increased metabolic activity in the whole body as 
evidenced by increased 0> uptake in all the organs that we 
studied. 

ADRENALINE 

If one administers only adrenaline to the rats, the changes 
in the thyroid gland and in the adrenal medulla were not 
marked. There were evidences to indicate a slight increase in 
the activity of thyroid cells. However on a prolonged use or in 
higher dosage, or when used with hyroxine, one could get 
increased PBI, which on further study showed to be triiodo- 
thyroxine (T 3 ). Thus an increase in the T 3 content of blood 
after the administration of adrenaline indicates a moderate 
stimulation of thyroid cells leading to increased output of its 
hormone which is known as a biologically active part of the 
thyroid hormone. Such a condition has been observed by 
Johnston in surgical patients after the operations of different 
magnitudes. It is well known that in the postoperative period 
there is increased out-pouring of adrenaline on the second day 
and onwards and this is followed by increased T in oo 


from the third day onwards. Such a clinical observation in a 
stressful situation closely resembles the present observation o 
T 3 increase following adrenaline administration in ra s. 


histamine 

Administration c 



inflammatory process went on increasing 
and it was followed by evidences of fih r<3 
the initial period of the first two weeks : 
change, and the PBI remained within n 
ev et\ in the 3rd and 4th weeks we cou 


Mg/kg did not cause much change 
•ng some insidious inflammatory 
tration with lymphocytes and | 


could observe a marked 
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increase in the serum PBI indicating that such a chr • 
inflammatory change which closely resembled the picture 1 ? 
autoimmune thyroiditis causes hyperfunctioning of the th° 
roid gland. However, when we stopped the administration of 
histamine all these changes disappeared slowly and hence it 
appeared that it was a reversible phenomenon. Whether these 
animals develop an autoimmune phenomenon leading to liber¬ 
ation of LATS like substance or not needs further study. 

COMMENTS ON EXPERIMENTAL STUDIES 


From all these observations in rats we have come to the 
conclusion that stress causes in the initial period a rise in 
acetylcholine followed by a rise in catecholamine. Both these 
phenomena produce marked changes in the neural, endocri- 
" I; and sys ! em,c organs. In the endocrinal apparatus hypo- 

Dituitarv ad 306 ^ ° ° me ’ "Thereafter the manifestation of 

siveW smdildTT!' reSP ° nSe Which had been 50 exte "- 

sively stud^d by Selye and others would occur. 

result ofexrptic'^^rk ^ ^ nCXt organ t0 b ec °me active as a 
quentlv ner^t ! ° f acetylcholi "e which is subse- 

catecholaminp ^ t * le . exc f ss am °unt of circulating 

recurring attar* f 6 St u 6SS Sltuatl0n continues or if there are 
excessive sunnfv °^ psych ° somatic st ress for a long period the 
lead to Drolo P n P Jd° f Catecholam,ne t0 th e thyroid gland will 
this state which l Vasoc ° nst ^ ct ^P n at the arteriolar level. It is 

mune phenomenon^ 1 resttf^of l^b^r^ t0 f develop autoim ‘ 
gland itself which c ! hb era tion of histamine in the 

venous end. ThroughThese Plllary i dllat ^ ti0n especially at the 
cellular fraction* c • vesse ls it is stated that certain 

sorbed. Similarly thTlymphmic chf'“T' fractions ’ arereab ‘ 
these materials leading to the d? , S may alS0 reabsorb 
phenomenon as alread? diseased wnw,”*" 1 ° f autoimmune 
perpetuation of the diseased Ml. 5! ‘ S responslble *>'‘he 
measures or by its own accord byTbrosts. * ““ aMi ' hyr ° id 
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CLINICAL INVESTIGATION 
Material and Methods 

In all we have examined and treated 770 cases of thyrotoxi¬ 
cosis during the past 12 years. A detailed history was prepared 
and physical examination of all these cases was carried out as 
per the prescribed proforma of the thyroid clinic. In this, 
special emphasis had been laid down to elicit the psychological 
stress received by the patient in the past so that it could be 
easily correlated with the onset of present complaint. In the 
physical examination, the neurological, cardiovascular and 
ophthalmological manifestations were given due importance. 

In the laboratory studies of serum PB1 and serum choles¬ 
terol were carried out in all the cases as a routine, in addition to 
the usual haematological studies. Radioiodine uptake studies 
upto 24 hours and wherever feasible the PBI 131 studies were 
also carried out. In our earlier studies we had also conducted 
the total thyroxine, free thyroxine and T 3 resin uptake in 100 
cases and from this a free thyroxine index was calculated. 
However, after conducting all these studies we had come to the 
conclusion that if all the precautions are taken to withhold 
steroid intake, the estimation of serum PBI level gives the most 
reliable index of thyroid function and hence as a routine we 
followed it in our studies. 

In addition, recently in 180 cases of thyrotoxicosis we also 
estimated the neurohumoral content of blood, namely quanti 
ties of acetylcholine, catecholamines and histamine as P er t e 
techniques described by us earlier. The results of these studies 
were compared with the different clinical features so as to give 
Proper explanation for their manifestations. 


THERAPEUTIC test 

Once the diagnosis was fully established thenamely 
treated by one of the three methods of »anag"W 
antithyroid drug carbamizole, ‘° oung persons and 

We used carbamizole in the early cas y 
Pregnant women. In older people above the age of ^W years^w 

Us ed radioactive iodine in 5 milhcune dosage. 
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repeated if required after 4 months. In large thyroid glands 
with marked clinical features and with the failure of above 
treatment, subtotal thyroidectomy was carried out. We 
observed during the course of our study, .that though by all 
these antithyroid measures, many of the clinical features disap¬ 
peared, still a large number of other accompanying features 
would not subside. Later on when we measured the neurohum¬ 
ors we came to the conclusion that since thyrotoxicosis is 
primarily a systemic disorder, we have to treat the remaining 
clinical features on the basis of the abnormality of the neuro¬ 
humors in blood. Hence in our recent cases, we gave for 
acetylcholine predominence cases—tranquillizers, patients 
with high catecholamine content propronalol (the beta- 
adrenergic blocker), and in histamine predominence, predniso¬ 
lone. By the introduction of these additional measures along 
with antithyroid treatment we could get a very satisfactory 
response in most of these cases to be discussed later on. 


RESULTS OF CLINICAL STUDIES 

We observed that this disease is more common in women 
than in men. Further, it is more often seen in the age group of 
20 to 40 years than others. It is also observed that these patients 
do not seek medical advice immediately after the onset of the 
disease since it has a very insidious onset and the patient cannot 
trace out the exact date from which his or her trouble started. 

owever, on close questioning one can invariably trace out the 
ear y eginning of the trouble from the date of receiving some 
sudden severe psychological trauma. Sometimes initially the 
«n ! e ?t ma ^ . re ^ use t0 a ^finite history of receiving any 
, J ess ’ s,n “ most of these patients are “introverts” in their 
psycholog,cal behaviour. However, on repeated questioning 

aCvs y aet e the e S renC L 0f the aUe " dil >S Physician one can 
somatic «t ■ ° hactng received some severe psycho¬ 

find that reSS m theSe pat,ents - 0n psychological testing we 

considelr J- SCa ' e in ' heSe patients ha* also increased 

suscenUbilitv , T" 8 , that inherently they have a greater 

y o get such disorder as a result of stress. Because 
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of this only, some, of our early cases were labelled as anxiety 
neurosis and treated as such in the beginning. It is only at a 
later stage with all the clinical features of thyrotoxicosis fully 
developing, that a diagnosis of thyrotoxicosis was established. 


Case history 

Miss A.P., a 30 years old Deputy Inspectress of Schools, 
came to us with a history of nervousness, palpitation, sleepless¬ 
ness, irritability, and mild tremors in the hands and feet. On 
questioning she told us that about 3 months ago she had a 
severe nervous breakdown due to the sudden death of her 
father which ultimately resulted in a breakdown of her engage¬ 
ment for marriage. During this period her brothers also com¬ 
pletely deserted her and as a consequence she became a nervous 
wreck. On physical examination, there was a slight increase in 
the pulse rate upto 90 per minute and a slight tremor in her 
fingers. Otherwise, there were no other clinical features. The 
neurohumoral studies indicated an increase in the acetylcho 
line content upto 3.00 Mg per litre which is three times higher 
than normal. Hence we labelled this case as anxiety neurosis 

and treated by adequate dosage of tranquillizers, in t e 

Meprabromate 800 mg per day and in addition she was also p 

on yogic exercise. However, due to certain army circ 
ces she could not continue the treatment for more 

and We°we e re really surprised tc. see: her 

per minute, and marked tremor in um cholesterol 

investigation showed PBI-11 ?( j % at the en d of 24 

20 mg% and the radioiodme upt acet ylcholine 2.5 Mg 

hours. The neurohumoral studie which is slightly 

per litre, and catecholamine was 3 Mg ^ & heaV y dose of 
higher than normal. We again res w hich gave her a 

tranquillizer along with antithyroi w(J saw th j s pat ient 

considerable relief from her trou e. 0 f a |i the troubles; 

a gain after one year, she had alrnos 
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but we are keeping a close watch on her progress. 

From this case report one can say that at the early stage of 
the disease there is more of neurosis with marked increase in 
the acetylcholine level which later on would lead to the devel¬ 
opment of thyrotoxicosis in the susceptible psychosomatic 
personalities. Further, it appears that when the clinical features 
of thyrotoxicosis fully manifested themselves the level of ace¬ 
tylcholine becomes less and the level of catecholamine gradu¬ 
ally increases. 

In the physical examination we observed that at the early 
stage of the disease, one usually observes more of neurological 
manifestation with hyperfunctioning of the entire central and 
peripheral nervous system. At this stage we found a minimal 
thyroid enlargement. It is mostly in the second stage of the 
disease that one can see the clinical features of marked cardio¬ 
vascular involvement such as palpitation, rapid pulse 
increased systolic blood pressure etc. At this stage the thyroid 

uuanva m v°i? h r , aty r lar8ed WUh S ° ft S P° n Sy feelin g- There is 
usual y a visible pulsation over the gland or bruit. 

adapted to the clinicalT' ^ patient becomes somehow 
become much w ™ featUres and his neurological features 

to a cTnsTdlable ;? e kT Pt ° mS ofcircu latory system persist 
much about them ti? ** ° U ^ b ^ P at * ent does not complain 
this stage and the th ^ If u f ually a marked exophthalmos at 

formljrenlarged.^Therema ^ ^ beCOmes fi ™ a " d uni ‘ 

cal lymph nodes also. V 6 SOme enIar S ement of the cervi- 

acco^rst^n heiped us to divide ° ur - 

level is slightly inched th trum 8 ?-, A ‘ Stage '' the PBI 
found decreased but tL Um cholestero1 level may be 
increased plasma acetylcMhlrLT^"' finding iS the 
increased activity of the cent 1 j VC w b lc h can explain the 

- «P.ake is either -vous system, 

increased. PP lmit °f the normal or slightly 

At st&gc II 5 the PBI ley 1 • 

cholesterol level is decreased ‘ ncrease d and the serum 

reased, and the most significant finding 
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is that there is increased catecholamine content with evidences 
of increased turnover of this neurohumor. This finding would 
explain the marked increase in circulatory features of this 
stage. The I 131 uptake rises considerably and it reaches usu¬ 
ally the level of 70 to 80%. 

At stage III, the PBI level still remains high and the choles¬ 
terol level remains much low. But the most significant labora¬ 
tory finding is the increased histamine level of plasma 
indicating a setting up of autoimmune phenomenon with 
marked lymphocytosis and plasma cell infiltration of the thy¬ 
roid gland. The I 131 uptake shows an increase, but it is usually 
less than that of stage II, and it remains at the range of 60 to 
70% at the end of 24 hours. 

From these clinical and laboratory findings we can invaria¬ 
bly determine the stage of the disease the patient is suffering 
from and the type of management one should prescribe to each 
one of these patients. By this time we have definitely come to 
the conclusion that grouping all the cases of thyrotoxicosis on 
the basis of the finding of thyroid hormone alone cannot give a 
complete picture. Hence in addition to studying the thyroid 
function, the study of neurohumors in these cases is most essen¬ 
tial for proper evaluation of the condition and also or t e 
management of these cases. 


suits of therapeutic test 

Therapeutically also, we could confirm the f ^ ° Qxic0 _ 
urohumors in the genesis and manifestations o 
. Initially when we were 

ise neurohumors we used to fol invariably 

:thod of treatment, namely a "“ hyr °' 0 m g ^ day. This was 
ed carbimezol (Neomercazol 30 ' ° odo fmanagementandit 
ed in all the cases as the in.t.a! methodofm ^ 

came a definitive treatment for th J a j s0 treated 

,u ng adults. Similarly, pregnant worn ^ However, the 
>ly with this drug to tide over 1 ® ld get good results in 
suits were not uniformly good 
arly 50 per cent of the cases on y• 
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Radioactive iodine was given to those cases of thyrotoxico 
sis who were above 35 years as a definitive measure from th 
very beginning. We also used it as a second line of treatment i C 
the age group of 30 to 35 years, if the usual medical measures 
failed to give relief. Our dosage in the initial period was 5 Me 
only and we repeated the dosage if needed after 3 months. We 
were very cautious in the administration of I'3i to avoid 
hypothyroid state. Later on the overall cure rate of j 131 
administration in the above manner was in the range of 90%. 

In our centre, surgical treatment was given to those young 
adults who had a large goitre, and who could not get relief 
from antithyroid drugs. We also used surgery in all the other 
cases who could not get any relief either from antithyroid drugs 
or from radioactive iodine. In such cases, irrespective of their 
age or size of gland a standard subtotal thyroidectomy was 
done with one anaesthetic death in an old man of 60 years. The 
result of surgical treatment was 90% relieved. 

t0 T Utter disa PP oint ment we found that the 
no it t in 6f fr °T thC ab ° Ve mentioned standard therapy did 
“"ri? WC a u S ° f ° Und that they were not the normal 

lowed for a longer^erbd 8 ‘tiIo T’ PhySica,,y When we foI “ 
function Of th!;? p l d * Th0u s h ln most of the cases the 

evidenced by the PBIfmd^ re ™ amed within normaI Iimits as 
manifestations u/h - v, ln 8 s > there were other accompanying 

tions were usnaii 1C Stl pers * sted m them. These manifesta- 

plessness, periodiLumXrf S tach 1 P ' ta H i0n ’ irritability ' slee ' 

of emotional di s turba|e s We “ ^ ^ 

any more of antithyroid m „„ W d n0t gIve these P atients 

PB, remained fact the serum 

Beta adrenergic^iock!'° ‘ he USe of,r “^i"izers and inter on 

indiscriminately with ^ °' herS 

our new approach to the treatmen ^ not ha PPy w,th 
scientific basis as to when tn f 1 6 We dld not have any 

However, when we started ^ emphasis on what dru S- 

Blood of these patients and wemmolV^ neurohumors in the 

m Pleted our studies of neuro- 
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Fig. 66. Shows the body weight and pulse rate «spcmse fi^Vr^Hule 
thyrotoxicosis case treated with anti-thyrbid rugs ( •. ^ q U j c ^ 

response was noticed, the patient was put on yog.c pract.ce q 

beneficial results. 

humors on experimental animals, we could establish a scen- 

tiftc basis for taking these additional m easa ^ rame t ou sinthe 
Thus, in those cases of thyrotox.costs .who came “ we 

early stage with high acetylcholmecon ^ (hat we could 
invariably gave tranquillizers-in g beginning, 

control their symptoms of ‘neurosts " or 0 , he r similar 
For this we used meprabroma e, u jni Z ersalso, such 

drugs. Sometimes we had to use maj emo fional state 

as chloropromazine to contro s these additional 

accompanying this disease. e re above antithyroid 

measures such as Yoga in ad r e j t better much earlier 

measures were remarkably goo ‘ j yes so oner (Fig. 66). 

and they gained confidence in severe cardiovascular 

Similarly in those cases w ic . diamine content of 
manifestations and had shown h.gh catecn 
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blood we gave ‘propranolol’, the beta adrenergic blockers i 
the required dosage (40 to 120 mg per day) with gratifying 
results. By the use of this drug in properly selected cases the 
patients could get relief from their cardiovascular symptoms 
much earlier than before. The pulse rate came down much 
faster, and the feeling of palpitation and precordial discomfort 
subsided much quicker. Because of this, whenever they were 
submitted for surgery, this drug was invariably used as preop¬ 
erative preparatory drug. In addition, after the use of this drug 
the development of thyroid crisis in the postoperative period 
has become a rarity. All these beneficial results of this drug are 
d + U< T t0 ^ neutralizing effect on the catecholamines and hence 
i should be used only in those cases in whom predominance of 
catecholamine was found. 

In addition, we did come across a number of long standing 

fora o°f X e‘r S1 LnT S Wh ° Sh ° WeB ,heir manifes ‘ation in the 
mentt,h° P r. !, m ? S W “ h3firmand daar 'y ™b<eenlarge- 

a difficult nrom° l 8 anB ‘ 5ucb 33565 usua ^y diagnosis is not 
" they Sh0W “P 311 the “1 olinical 
u.oV“ u ‘ nl , n ' A ‘ ,hiS 5,38e ’ 311 tha "infestations of 
stud ™ 3150 be 5een in the laboratory 

nation of n«* J** h ‘ 8 ? lymphocytic counta and an exami- 

3 enlarged lymph nodes. The 

ine content In addiY W * lnvana ^^ show a rise in the histam- 

become positive and'ifV^T TanneB Red Ce " Te5t 0*0 
?«ing thyroid stimulations^ Ke no V ( ‘° ng 

in addition to all the other m 1 b positlve - In such cases ’ 
greatly helped ^ mg a day 

quite some time b ^ore the!: eir H ° WeVer ’ h takeS 

trouble. We had to use thiJ ^ get fuI1 relief from their 
thyroid treatment for a in measu re along with other anti- 
have a very long history ^ enod s * nce Patients usually 

stages may be overlapph^ 6 ^!! 61 tb u l some . times these three 

drug to control the neurnh ° nC b&S t0 ®* ve more than one 

propranolol, or prenisolone 0 ”!?^ SUCb aS tra nquillizers and 
prenisolone and propranolol etc to get a last- 
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NEW CONCEPT OF MANAGEMENT OF THYROTOXICOSIS 
anti Thyroid drugs 


SURGERY 


IRADIO-I.ODINE 



/ BETABLOCKERS \ 

/ / FOR Y \ 

/CATECHOLAMINE PREDOMINANCE 

l \ \ 

/ TRANQUALIZERS / \ CORTISONE 

/ IN \ / \ \ IN 

/ ACETYLCHOLINE V \ HISTAMINE 
/ PREDOMINANCE/V, \PREDOMINANCE 
-1- uC —--ti»-L_i- \ 

10 20 30 40 50 60 70 

AGE IN YEARS 

Fig. 67. Shows new concept of management of thyrotoxicosis. Thus, along 
with the standard antithyroid measures namely drugs, surgery and radio¬ 
iodine, anti-neurohumoral treatment is also advised in each case in the form 
of tranquillizers, beta blockers or cortisone in high dosage depending upon 
acetylcholine, catecholamine or histamine predominance respective y. 


ing relief. When we followed those patients who had received 
the additional measures we were greatly satisfied with the 
results, not only from the point of view of objective measures, 
but also from that of subjective feelings. Thus, by our expen 
mental and clinical study we can now aspire to give comp ee 
relief to all these patients by planning from the very eginnin 
both antithyroid and antineurohumoral measures ig- 


Observations 



Lahey and others. However, in the years 
|ional measures namely antithyroi 
iodine were introduced, with consi era 


iderable measure of success 
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in treating these cases. However, it took nearly two m 
decades before the indications for all these three measures w 
properly standardized and the methods of management were 
made acceptable to all clinicians and patients. It is onl 
recently that the tranquillizers and beta adrenergic blockerl 
were introduced somewhat haphazardly at certain centres to 
control some of the complications of this disease both from the 
preventive and curative point of view. 


In spite of all these advancements, neither the pathogenesis 
of thyrotoxicosis could be fully established nor the overall 
management of these cases could be explained on a more 
rational and scientific basis. Hence, we see a state of utter 
confusion in this field. For example, though our knowledge 
with regard to synthesis, turnover and metabolism of catecho¬ 
lamines has enormously increased in recent years, yet there is 
still a lot of confusion with regard to catecholamine’s role in this 
condition. There are few reports to indicate that catecholamine 
n is increased in these cases, whereas others observe that 

aiTfrL" 0 ^ that - inth ‘ SdiSeaSe> Atthesame time > there 

decreased^ 0 !? !r lndlcate that catecholamine activity is 

clinical cas^ ? dlSease ' But a11 these findings were made in 

makine ^ ^ there is no experimental basis for 
maxing any such statement. 

present dav e * uc * date these matters and to remove the 

studies both in ° > S1 ° n we *" irst stai "ted with our experimental 
rr nd in V/V0 - 0ur ^ studies of thyroid 

acetylcholine whi^h^ 0 Clearly dem °nstrated that it was the 

thyroid gland leadingTo hynef °h qU ‘ Ck ' y influencing the 
cells Neither V hypertr0 P h y and hyperplasia of its 

possesses any such 

sia is produced by acetvlchnr H ^ ever ’ once such a hyperpla- 
taining the hyperactivitl f ^ adrenallne is capable of main- 
' gland to the media rn y t ° r ^ Ulte f ome fi me -On changing this 
gland tends to becomVnT 8 1 ? Stamine the activity of the 

sequence could produce such”? '-f N ° ° ther neurohumoral 
sequence. ch Um f°nn result as the above 
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Our studies in vivo both in chicken and rat fully corrobo¬ 
rated the above finding. Thus, on injecting acetylcholine there 
was an enormous increase in the activity of the thyroid gland 
along with the hyperactivity of the adrenal medulla. If this 
injection was continued, the hyperactivity of the adrenal 
medulla caused marked increase in the turnover of catecho¬ 
lamines which would further influence all the peripheral 
organs including the thyroid gland to hyperfunction. Here, the 
catecholamines induce hyperactivity by liberating the cyclic 


AMP in the cells of these organs. 

The administration of adrenaline alone did not produce 
much change in the thyroid gland of these animals, but on 
giving thyroxine there was a marked increase in the T 3 level of 
these animals indicating hyperactivity of the thyroid gland. 

On histamine administration one could see a typica 
microscopical picture of autoimmune phenomenon wit 
marked lymphocytic and plasma cell infiltration on thethyroi 
gland. If this injection is continued for more than 
one can usually get an appreciable rise m the rfW 
These findings in the experimental anl 5”^ mentioned 
culture tend to show that all the three neuroh ^°[® owing an 
above become active in a an entirely new 

onslaught of psychoiogical s r ^ » similarpattern of rise 

observation, since we had earlier f ho rter duration. 

of neurohumors in traumatic stress tho^ ^ ^ inC rease of 

Thus, following trauma also at . : ca techolamine 

acetylcholine for 3 days followe ereafter , there was a rise of 
content for the next 5 days. T ’ comp ieted. In the 

histamine level till the healing proce ^ t ^ at psychological 
same way, in thyrotoxicosis als0 ‘ s lcho iine content by 
stress causes at first high rise in «. vs tem, posterior hypo- 

stimulating the cerebral cortex, im in t h e body. If the 

thalamus, and all the cholinergic period of time 

stress continues, this is followe a along with increased 

by a rise in the catecholamine c stimulated the thyroid 

catecholamine turnover which ttemp t to overcome the 

gland. In due course of time, m 
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trouble, the autoimmune phenomenon develops with 
increase of histaminergic cells in the thyroid gland which aga^ 
keep up the high activity of thyroid cells till the gland is 
completely destroyed. This is probably the most plausible 
scientific explanation for pathogenesis of this important stress 
disorder, thyrotoxicosis. 

Our clinical investigations and laboratory studies of neuro- 
humors in these cases fully corroborated the above mentioned 
experimental data. Thus, in the cases of short duration there 
were marked features of neurosis with increased acetylcholine 
content. Our later cases showed either increased catecholamine 
content or increased turnover of catecholamine along with 
increased involvement of cardiovascular system. Our more 
advanced cases of thyrotoxicosis, with typical features showed 

forrnof man e ?u ,0ns 0f autoimmune phenomenon in the 
blond f f eaSC f hlstamine content, raised lymphocytes in the 

withal and Cd,Ular infiltration of the thyroid gland 

with plasma cells and lymphocytes. S 

with heavv^mp^^f 1S °’ We could con fi r m these observations 
increase in the S ^ tran< ? u ^ bzers at the early stage with an 
when we en C o a T y ?u me C ° ntent and with beta Mockers 

advanced “'T"* 

some benefit thn u • at them with corticosteroids with 

good r«ult“ 8 “ USUa " y t00k lo "ger too to show the 

now with soto cllnfidenrethat th' fiC inVeS . tigations we can say 
and management of th ♦ the main nddle of Pathogenesis 
though we stu have ? y r r °a 0X,C0SiS “ gra «ually **<* solved 
leveUow e«^These „"en'’T the »and ” olecular 
gland and how jointly thvm ™ humors stimulate the thyroid 
Peripheral organs and tLues^Th d neurohumors activate the 
which need extensive investigation! futuT" ^ ^ ^ 

SUMMARY 
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2 . 


3. 


4. 


5. 


6 . 


7 . 


exact etiology and rational treatment for this condition 
has not so far been found out. 

In the present study, an attempt has been made to investi¬ 
gate this problem by using both experimental and clinical 
methods. On the basis of these findings we can offer a 
fairly satisfactory explanation with regard to etiology and 
treatment of this condition. 

As per our earlier studies on traumatic stress in which we 
noticed sequential elevation of neurohumors namely the 
acetylcholine, catecholamines and histamine, we postu¬ 
lated that even in thyrotoxicosis which is mainly caused 
by psychosomatic stress, similar neurohumoral response 
may be operating in sequences of longer duration. 

Our in vitro studies of thyroid gland in organ culture 
clearly showed that acetylcholine had great capacity to 
produce marked hypertrophy and hyperplasia of thyroid 
cells. Such changes could be maintained for a longer 
period by adding adrenaline to the media and later on by 


listamine. 

)ur in vivo studies in chicken and rats fully confirmed the 

n vitro findings. In these experiments acetylcholine mjec- 

ion rapidly enhanced the thyroid activity. This was 
urther extended by adrenaline injection when it was 
;iven together with thyroxine. Lastly, histamine injec 
ions caused a severe autoimmune phenomenon 
hyroid gland just as we saw in the late stages of 

^“.studies fully confirmed J^bove finding 
rhus, at the early stage one observe; alarg^ 
icetylcholine content along w y jncrease in t h e 
rhis is followed after some n by ^ cardiovascu . 
:atecholamme content in bio au toimmune 

ar fetures. In the content. 

>henomenon along with a r 0 nly the tranquil- 

rherapeutically also in the early,stag^ ^ produce 
izers along with antithyroi 4 exceS s of catecho- 
;ood results. In the second s g 
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Jamine turnover, beta adrenergic blockers produce their 
desired results. In late stages with autoimmune pheno¬ 
menon prenisolone treatment gives beneficial results 
though rather slowly. 

8 In short, it appears that stress causes increased activity of 
the cerebral cortex, followed by the stimulation of limbic 
system, posterior hypothalamus and thereafter the auto¬ 
nomic nervous system. Even here, the cholinergic nerves 
are activated at first followed later on by adrenergic 
nerves and adrenal medulla. These neurohumors are 
gradually neutralised by the local liberation of histamine 
in the thyroid gland which ultimately causes resolution or 
healing by fibrosis. 

9. However, this explanation does not make it clear as to 
why only few persons get thyrotoxicosis following stress, 
though every person is exposed to different types of stress 
and strain some time or the other in his life. This is a 
subject for future study. Probably genetic factors leading 
to inherent deficiencies of some of the neutralizing 
enzymes of these neurohumors such as cholinesterase. 


10 . 


11 . 


monoaminoxidase or histaminase in the thyroid gland 
may predispose the persons to get this disease. However, 
this needs further confirmation especially in those who 
have a family history of thyrotoxicosis. 

Lastly, the mode of action of thyroxine and the neuro¬ 
humors together on various organs and peripheral tissues 
need immediate exploration. Probably, they produce 
their joint action through liberating cyclic AMP in the 
ce s of these organs. This also needs further investigation, 
ere, it is further postulated that just as in thyrotoxicosis, 

!r- the ®* neurohumors might be playing a similar role in 
pa hogenesis of all the other stress disorders such as 

tivprni v* os ' s ’ hypertension, peptic ulcer, ulcera- 

neurot/ 1S C C j ^ en f e an ent irely new approach based on 

these nmhi° ra S . tUd es * s ur g e ntly needed to investigate all 

could hf ? 8 m 8realer detail 50 that effective measures 
could be taken to treat them all in time. 


CHAPTER 21 

Stress and Diabetes Mellitus 


Historical Background 

Diabetes mellitus is a common disease seen all over the 
world since antiquity. The ancient Indian physicians like Char- 
aka and Sushruta had discussed this condition in sufficient 
detail in the 5th century B.C. They had clearly stated that 
hereditary factors played an important role in the development 
of this condition. In the etiology, they had mentioned two 
important factors, namely, dietary indiscretion and sedantary 
habits with lack of exercise which were responsible for the 
incidence of this disease. As a result, all the bodily humors in 
their opinion, were disturbed which mainly affected the fatty 
tissue causing its degeneration and excretion through urine. 
The treatment suggested was the administration of a number of 
bitter drugs and sufficient amount of exercise with a strict 
dietary control. Here, they had also coutioned that the disease 
with a hereditary background was difficult to treat. From this, 
°ne can say that this condition was known since long and the 
ancient physicians had observed their patients very closely with 
re gard to their pathogenesis and proper management. 

From the West, Celsus and later on Avicenna r °™ 
Middle East wrote detailed account of this condition in 
Period. But our knowledge with regard to diabetes mdtoushad 
® great stimulus from the epoch making discover 
Banting and Best in the year 1921. This not 
tr eat our patients effectively, but also to no ^ intr0( j uc - 

P.athogenesis and P athol °gy of th ! S ha d given further 

t,0n of oral antidiabetic agents m 1955 had gn ^ ^ 

stimulus to the study of these P atientS \ diabetic condi- 
th ese discoveries greatly helped to control the 
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tion which is now increasing all over the world. It is found more 
in urban population than in the rural areas and its incidence is 
much more in the advanced countries than in the developing 
countries. It appears that the modern life with its ever increas¬ 
ing stress and strain has greatly contributed to the rapid 
increase in the incidence of this condition in the more civilised 
communities. Therefore if one wants to put a halt to the rapid 
increase in the incidence of diabetes mellitus, one will have to 
plan effectively as to how he can prevent the people from 
becoming victims of stress and strain. It has been recently 
reported that most of the oral antidiabetic agents produced 
certain toxic effects if used for a prolonged period. As a result, 
people using these drugs are liable to get greater number of 
complications, especially of the cardiovascular system than 
others who are not put on such drugs. This has resulted in a 
reappraisal of the use of these drugs causing much confusion 
both in the minds of physicians and their patients. Because of 
these recent developments in the field of management of dia¬ 
betes mellitus, there is an urgent need for our understanding of 
1 Jr Pfthogenesis of this condition, so that one can plan an 
e ective management both from the point of view of preven¬ 
tion and also from the point of curative treatment. 


Etiology 

anH^nfc 0 ^ Var * ous ^ nown factors such as heredity, obesity 
role in ' e ” extensivel y studied to determine their 

sions haJeyTweatJed 'T "° defmi,e C ° nC ’ U ' 

studies have h ahd ‘ Howe ver, comparatively very few 

P“ycwetrnumaO 7 dUCtedS0fartoevalua * tha ° f 
because of the fn u CSS m ^ causa tion of this disease. This is 

and physical mea^ WC n0t ^ ave any definite scientific 

«ion p oKreXerr e roie ° f stress in thecausa - 

chemical investigations * u’ th 1 ? Cen . t introduction of bio- 

and cortisol in blond a h UC ^ aS est * mat i° n of catecholamines 

the amount of stress a ne Unn ? has ®* eat ty helped us to measure 

daily life. Therefore P rs °n has developed in the course of his 
therefore, „ „ hlgh time that jn addmon (q ^ 
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introduction of various subjective psychological measures, the 
biochemical assessments of each individual patient were made 
as would help us greatly to know how the person responds to 
different types of psychosomatic stress. 

There was a suggestion that psychic stress causes increased 
secretion of adrenaline which causes hyperglycaemia leading 
to the development of diabetes mellitus. However, this concept 
has not been readily accepted by many, unless a marked predis¬ 
position for the development of diabetes mellitus such as 
hereditary factors and obesity are also taken into account. Of 
the various emotional factors, prolonged state of anxiety and 
emotional conflict have been labelled as the precipitating fac¬ 
tors which may act through neuroendocrine apparatus origi¬ 
nating at the hypothalamus. However, in spite of all these 
possible factors, people have not yet fully understood the role 
of stress in the causation of diabetes. So far it has been agreed 
that if a predisposition for deranged carbohydrate metabolism 
already existed in a person, mental stress may precipitate the 
development of this disease much earlier. Similarly, prolonged 
stress in a given patient may make the person susceptible to 
develop this disease. Whether there is any scientific basis for 
such a relationship between stress and diabetes mellitus, can e 
understood by studying the neural control of functions of islets 
of Langerhans which regulate the output of insulin m t e o y 


3NTROL OF ENDOCRINE PANCREAS 

According to Woods and Porte (1974) P anc ^ a ^ through 
»"0US supply of nerve fibreswhich 
1 arteries. They originate in the caelia nnt h e tic from the 

«us and contain 3 types, namely Throug h these 
«us, sympathetic and visceral after g rich supply . 

:rves only, the islets of Langerhan ne ; n hibits the secre- 

It is now well established that adre on seC retion. 

3n of insulin whereas it stimulates ® reverS e its action of 
^ drugs which block the alpha recepto ^ haye any suc h 
Su lin inhibition whereas beta bloc ers ^ave a stimula- 
«on. On the other hand, cholinergic drugs 
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tory effect on the beta cells of the islets which can be blocked by 
atropine. There are evidences to indicate that these drugs also 
stimulate glucagon secretion. Further, it has also been 
observed that the stimulation of vagus nerve reduces blood 
sugar by increasing insulin secretion. 


ROLE OF HYPOTHALAMUS 

It has been observed that alteration in the brain function 
may change blood sugar. This is especially so of the hypothala¬ 
mus. Thus, electrical stimulation of ventro-lateral hypothala¬ 
mus (VLH) causes decrease in blood sugar and an increase in 
plasma insulin. If vagotomy is done following this, no increase 
in the insulin is noted. Electrical stimulation of ventromedial 
hypothalamus (VMH) causes a decrease in the plasma insulin. 
Thus the stimulation of VMH which is a sympathetic centre 
causes decrease in insulin secretion and VLH which is the vagal 
centre increases the secretion of insulin. Similarly, there are 
evidences to indicate that insulin secretion increases after 
ingestion of sugar which occurs reflexly through the cerebral 
cortex and the vagus nerve. 


ROLE OF STRESS 

From the above, it becomes clear that the autonomic ner¬ 
vous system plays an important role in the secretion of insulin 
and glucagon. Thus, during stress there is excessive stimulation 
o sympathetic nervous system leading to decreased insulin 
secretion. Similar responses are also seen when catecholamines 
are found chronically increased such as in pheochromocy- 
oma. ecently, it has also been observed that glucagon secre- 
ion increases during various types of stress. With regard to the 
parasympathetic nervous system it was found that its stimula- 

“ a a "f •“ ° CCUrs only t0 a limited "umber of function- 

g be a cells of islets. Because of all these changes in the islet 

remains high! “ ° f ' 0n8 duration blood su 8 ar level 

its «netl U ™ d ‘ abeteS h3S many raetab °liu problems including 
g euc component, it seems that its many features can be 
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bar DIAGRAM showing mean catecholamines accord¬ 
ing to SEVERITY IN DIABETIC PATIENTS AND CONTROLS 


LU 

DC 

LU 



Fig. 68. Shows the level of catecholamine in different degrees of diabetes. 
From this one can say that the more severe the diabetes, the more is the 
circulation of catecholamine in blood causing further complications in these 
patients. 

due to hyperactivity of the sympathetic nervous system (Fig. 
68). Symptoms common to both diabetes mellitus and sympa 
thetic overactivity include raised blood sugar level, decrease 
glucose tolerance, increased lipolysis, glycogenolysis and keto¬ 
sis. Therefore, one can suspect that these two a n ® ri ”V S 
can interact in an additive manner. This can e MJ- . 
firmed by the fact that in stressful situations, ia e f 

develop an increase in ketones just as after 
catecholamines to these patients. If beta o ^ acute 

Prior to such administration, no ketone^ jt hag als0 5een 

stressful situations in these patients. ’ ^ ly con . 

seen that plasma catecholamines ar by e ff ic i en t 

trolled juvenile diabetes which can e ^ §ay that in 
insulin therapy. From all these fin holam ine content 

severe diabetes, reversal of increase fllll contr ol. It is here that 
may be an important step towards i s re£ j UC e the catecho¬ 
ls various yogic measures whic wo . ficant ro le in con- 
lamine content of blood can play tQ be described later 

trolling certain specific type of » ® ds an d Porte state: 
(Fig- 69). Reviewing this subjec diamines are elevated 
"Therefore there is evidence that catecholamm 
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CHANGES IN CATECHOLAMINE EXCRETION BEFORE AND 
AFTER TREATMENT IN PATIENTS OF DIABETES 

ADRENALINE CZI 

NOR-ADRENALINEe^ 



0 


NORMAL BEFORE AFTER 

TREATMENT TREATMENT 


Fig. 69. Shows decrease of catecholamine content in the urine of diabetic 
patents after the practice of Yoga for 3 months. 

in some poorly controlled diabetes or unusually effective in 
others and the stressful situations can lead to exaggerated 
diabetes symptoms... It was demonstrated that emotional 
stress can precipitate both the onset of diabetes in those who 
are genetically predisposed to it and the incidence of severe 
Ketoacidosis in diagnosed diabetes. Presumably any stressful 
situation can be expected to precipitate the onset of clinical 
yperglycaemia. Therefore although genetic constitution 
c early plays an important role in the underlying etiology of 
diabetes environmental stress may be influential in determin- 
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tinues for a long time there are always chances that there occurs 
sooner or later exhaustion of beta cells leading to lack of 
secretion of insulin. Hence, it is found that many times obesity 
and diabetes co-exist especially towards the later period of life; 
however even in these cases, stress and strain in this period of 
life might be a precipitating factor for the development of this 
disease through the liberation of excess of catecholamine. This 
also ultimately leads to the development of diabetes in obese 
people. 


ROLE of plasma cortisol 

Another factor which operates in stressful situations is the 
secretion of excess of cortisol by the adrenal cortex as a result 
of excessive stimulation of hypothalamo-hypophyseal system 
by the various cerebrocortical and subcortical centres. The 
excessive secretion of gluco-corticoids from the adrenal cortex 
into blood would lead to enhanced glycogenolysis and 8 u co 
neogenesis which ultimately lead to the elevation o oo 

sugar concentration. Further, they also cause mar e 1 P° ’ 

lipaemia and ketogenesis. However, it shou e reme 
that unlike catecholamine, cortisol has no irec ac 1 
islet of Langerhans to influence itsof 
states produced by cortisol, also lea s an increaS e of 

the diabetic state. Hence in stress, when susceptibility 

both catecholamine and cortisol, there IS ^ a |j j ts metabolic 
to the development of diabetes me »tus^ ^ there is a 
and tissue level disturbances. In t the t j ssue and an 

decrease in the utilisation of gluC °* e ' adds, followed by an 
increase in the serum levels of tree y cholesterol levels, 

increase in triglycerides, phospholipi s ver y labile is a 

The change in the level of free fatty aci cba nges in lipid 
good indicator of glucose utilisation. b i 00 d w hich leads 
metabolism are due to lack of insulin» ^ in bloo d which 

t0 accumulation of ketones and other P ^ patien ts. 

further induces various comp ica 1 Qn jy ca uses psychic 
excess of psychological stre iouS metabolic an 

a «d neuroendocrinal changes but also vario 
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tissue changes leading to the development of stress disorder of 
a particular organ. Those people who had inherited genetic 
weakness of islets of Langerhans and who after birth had 
shown tendency to obesity became the victim of diabetes melli- 
tus on exposure to repeated stress and strain of life causing all 
the changes discussed above. However, in order to study the 
role of each of the above factors Prabhakar Rao, Bajpai and 
myself have conducted certain neurohumoral studies on these 
diabetic patients with some interesting results to confirm the 
above hypothesis. 


OUR STUDY 

In this study, Rao et al took 82 patients of diabetes melli- 
tus, 68 males and 14 females. There was also control study of 12 
males and 12 females of similar age group. The diagnosis of 
diabetes mellitus was established after clinical and laboratory 
studies. Thereafter, their neurohumoral estimations were 
made for acetylcholine, catecholamines and also the cortisol in 
the blood as per the techniques discussed elsewhere. In addi¬ 
tion, the lipid profiles were also studied for assessing the meta¬ 
bolic state in these people. 


Results 

CALECHOLAM1NE 

The results of our studies indicated that there was signifi¬ 
cant increase not only of total catecholamines, but also both in 
respect of adrenaline and noradrenaline in the diabetic mellitus 
patients. Such an increase of adrenaline, nor-adrenaline and 
total cateehdammes ranged from 20 to 50% of the control in 
a the cases of diabetes mellitus. Further the increase in the 

b^ttT eS ," aS T 6 marked in y° un 8 er diabetic patients 

(below 40 years) than the older ones (above 40years). Similarly, 

was the ] thC - m ° re severe the diabetes the greater 

cateeh 1 ° 60 0 andnes - Thus ‘ n mild diabetes, the total 

catecholamine was 296.3 Mg /ml but in severe diabetes it 

increased to 355.6 pg/ml in comparison to control cases with 
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Table 6 


Shows 


the levels of plasma catecholamine in deabetic patients according to severity 
(From P.P. Rao, H.S. Bajpai & K.N. Udupa) 

(Unpublished Data) 


Adrenaline Noradrenaline Total Catecholamine 

(Plasma) pg/ ml (Plasma) pg/ml (Plasma) pg/ ml 


Control 

(24) 

Mild Diabetes 
(59) 

Severe Diabetes 


87.6 
± 22.30 
97.3 
± 20.71 
0.05 
118.7 
± 24.88 
0.001 


164.9 
± 27.28 

199.0 
± 23.88 
0.001 

236.9 
± 42.48 

0.001 


252.6 
± 36.47 

296.3 
± 35.58 
0.001 

355.6 
+ 57.58 

0.001 


nly 25Z6 «/mL This clearly shows that 
n important role in producing seventy of“ 
ances which occur as a result ^—1 stress CTah. O 

Another important observati ^ catec holamines and 
hat there was a close relationship t d of onset (less 

be duration of illness. Thus, in t found very 

han a year) the rise in the ca ! ech °.^! ease [ n catecholamines 
ignificant. However, a significan - c life gut, after 

as found after about 10 years o . was n0 t found 

0 years the rise in the catecholamine ^ ag t0 w hy such a 
ignificant. Several explanations can , 0 j am i n e in diabetes. It 
ituation occurs with regard t0 c f, e sayupto 10 years or 
ieems that in the initial period o ia ’ in blood sugar and 
>0, catecholamine also adds to 1 ® 1 . g ^ t b e stage at whic 
iisturbance in the lipid profile. > uS j n g var ious measures 
>ne can reverse the disease P roces J in t he body including 

^ 0r the reduction of catechoami observed that ^ 

certain yogic practices. We a ^ this condition a 
somewhat easy to produce rever At thelater stages, a 
e arly stage by using specific mea jjj at j on by various an 
10 years or so, one can only g lV 
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betic measures. Evidently after 10 years the body becomes 
adapted to the new situation of stress and hence catecholamine 
content becomes normalized to a considerable extent AH these 
facts clearly indicate that the emotional stress manifested in the 
form of excess of catecholamine plays a significant role in the 
initiation and maintenance of high blood sugar in the first few 
years of diabetic life and it is at this stage that one can try hard 
to reverse the process by adopting catecholamine reducing 
measures to be discussed later on. 


ACETYLCHOLINE 

When we studied the acetylcholine content in the diabetic 
patients, we found that there was no statistically significant 
difference between the controls and diabetics in the early stage 
of the onset of diabetes (controls 1.11+0.33 /ug/ml RBC, 1 to 
5 years duration 1.65+0.13 Mg/ml RBC). From this obser¬ 
vation, one can say that in the initial period of diabetes the 
body tries to pour out as much insulin as possible through the 
s imulation of parasympathetic nerves to combat the effect of 
catecholamines. However, later on there occurs the exhaustion 
effi! f ° f L ^ ngerhans and h ence they fail to overcome the 

thett f Catecho,amines - It appears that the role of parasympa- 
h ic ne^ action seems to be much weaker than that* 
catecholamines and hence the diabetic state develops. How- 

thetic hv lme ^ aCtl °? * s ta k en to strengthen the parasympa- 

of this cnnH+ 1C 0ne can even P reve nt the development 

this condition. However, this needs further study. 

PLASMA CORTISOL 

namely anotiier important parameter of stress, 

our sumrise we fn„ ® ?, wh | ch was operating in each case. To 
of 40 years the Dias" &t ^ ^ 6arly diabetic s below the age 

norXh'ichwl "atiZn 01 WaS .? U " d raised 65 % ofthe 

betics of older age whn h i y S18ni ^ ican t, whereas in the dia- 
not raised sienifi eve opsome type of adaptation, it was 
d sl Snificantly. similarly, the plasma cortisol was 
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found raised (by 66%) significantly in the cases with severe 
diabetes (blood sugar more than 200 mg%) than in milder 
cases. In fact it appears that the degree of severity of diabetes can 
be seen closely associated with the rise in the plasma cortisol, 
and hence this has a prognostic value also. It was also found 
that plasma cortisol was much higher (68%) in those with less 
than 5 years; duration than with those with a history of 5 to 10 
years; duration. Hence, it seems that as a result of bodily 
response to adaptation, plasma cortisol becomes gradually 
normalized unless the patients develop some complications 
when the plasma cortisol may be found raised again. 

From all the above observations one can say that psychic . 
stress plays an important role in the initiation and early course 
of diabetes in susceptible people especially in the 4th and 5th 
decades of life when a person is liable to face many such 
upheavels in life with gradually decreasing protective enzy¬ 
matic response of the body. Thus, both catechol ^® set of 
cortisol were found raised in the first fe ^. years i fl e the 
the disease. Both these hormones sigm icantly 
protein, carbohydrate and lipid metabo sm an . n( j j n 
.he action of insulin. A. the later W «£ "tg- 
older people when the response of une phe „o- 

gish as a result of the development of of 

menon in the islet of Langer a, j| owe ver, whe- 

catecholamine and cortisol also eco esu j to fthedevelop- 

never the disease takes a serious turn as mines an d cortisol 
ment of some complications the ca e ^ s j tuat ion. It should 
are again found increased to cope wi c y situations the 

be remembered here that in sue ^ beneficial to pro¬ 
increase of these hormones is essen , ed However, if such 
vide sufficient energy to the tissues i e rema ins high for a 
an increase is exaggerated or t e r , u j effects on the bo y. 

ionger period then it may P roduce f tors 0 f stress r es P ons ® 

Therefore, a full study of. 3 !'*!" before one can plan an 

must be made in each mdi vidua ^ d j s e a se has take 

appropriate treatment u. s P ec ' 3 ' a y ten i„g compl‘ c a« ons - 
serious turn with some hf e 
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Management of Stress in Diabetic Patients 


In all 20 cases were closely studied with regard to their 
stressful state in addition to the diabetic state. Their full physi¬ 
cal and psychological history, clinical examination and labora¬ 
tory investigations had been carried out as per standard 
methods. In the laboratory studies, blood sugar fasting and 
postpradial and serum lipid profiles were invariably done not 
only to establish correct status of the diabetic patients but also 
to compare with the results of follow up studies. Usually, all 
these patients were treated in the Diabetic Clinic of our Univer¬ 
sity Hospital with oral antidiabetic drugs. However, this 
group of 20 patients was referred to Yoga Clinic after complet¬ 
ing the investigations at the diabetic clinic. All these patients 
were in the age group of 25 to 45 years and of either sex and 
with a history of diabetes of 1 to 10 years duration. Some of 
them were fresh cases whereas majority of them had already 

relief^ ^ ° ra ^ ant ^* a ^ e ^ c therapy without any lasting 


All these patients were given standard yogic exercises (see 
Appendix). To start with, they practised only 4 simple postures 
and then gradually increased postures upto 12 by the end of 3 
months. As the number of yogic postures increased, the 
requirement of drugs, if the patient had been taking them 
became less. Thus, at the end of six months most of the 
patients, especially with early diabetes, completely stopped the 
oral antidiabetic drugs (Fig. 70). Others with a history of 
la etes of longer duration, who had also been taking antidia- 
etic rugs for a prolonged period, had to continue the drug 
therapy with much reduced dosage. 

addltl ° n t0 the clinical improvement and the feeling of 
L, e . ?. lng ’. 1 eir Psychological state also improved considera- 
the introductio " of yogic exercises. The mean 
“‘i 8 J‘°° d sugar came d °wn from 152.45 mg% to 113.45 

Similarly th ^ t0 S * X mont f |s °f starting yogic exercises, 
from m ^ po ?'-P ran di a l blood sngar level also came down 

Howe!e h m8% ‘° ' 7U5 mg% within 'be above period. 
However, there was no evidence of weight gain in these 
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blood sugar level in diabetes before and after 

YOGA 



ig. 70. A typical diabetic patient with a fasting blood sugar of ^Omg jand 

kksssss: 

atients. In fact their weight hadlb'm 
f the above period i.e. from 1 • a re duction of 

leurohumoral studies indicate t a catecholamines and 
oth the neurohumors studied Y e reduc tion in the 

icetylcholine. Even amongst t e ’ . ficant especially in 
:atecholamines was much mo diabetes mellitus. In 

rounger patients with shorter 1S ° , ma cortisol level also 

)atients with successful outcome, From all these 

>ecame normalized at the end o six can sa y that in these 

clinical and laboratory observatl °. nces0 f stressful state an 

cases of diabetes mellitus, wit ev * humoral pattern an 
corresponding increase in t e . n j m p 0 rtantroleinhe ping 
Plasma cortisol level Yoga pay eabnonw a^^“ 
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diabet ' CP , atientwho wasatfirst P uton 
added to it there was a r»n?H - 8 P °° r reSUlt : How ^er, when Yoga was 
four months. improvement leading to normalcyin the next 

life if one wants to be free from this disease. We have observed 

i at i h r Wh ° stopped y°S ic exercises after some time deve- 
ope t e recurrence of their condition. Hence, Yoga will have 
to be continued religiously throughout life if one wants to be 
tree from this disease. 

However the patients of diabetes who are old (above 50 

and^h n W ° ^ u VC lt ^° r a * on £ dur ation (above 10 years) 

Drocess nT n H eUrohumoral P atter n has been normalized by the 

In all such 3 do not usu ally respond to Yogatherapy. 

In all such cases Yoga therapy is contraindicated. 

diabetes i!w° Ur rece ”f experience with five cases of juvenile 
of 15 to 20 v&J ^ ^ l ^ eSe P at * ents * n the age group 
tW rani oTJnn ! ^ ^ting blood sugar in 

received Lt T *° 5 ?° “«*• Three of them had already 

these patients were out U>SUlm ’ W '. th some improvement. All 
“Vijayasar” P t( > rn P ° n an lndl g en °us antidiabetic agent 

and reguiary ° gic 

agent wilh goodie “ tidWM t C 

y (.rig. 71). In this, the decoction was 
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prepared from the trunk portion of this tree in the dosage of 10 
gm twice a day with good results. This herbal treatment, 
further supported by yogic practice, had proved to be of 
immense value for prompt improvement in all the cases. How 
these measures actually produced such remarkable results 
needs further study. It should be remembered that in all these 
cases of juvenile diabetes, along with reduction of blood sugar 
there was also a simultaneous reduction in the neurohumors- 
and plasma cortisol indicating that these drugs also reduced 
the stressful states in these cases. Suffice it to state here that 
psychological stress plays an important role in the initiation 
and progress of diabetes in susceptible persons. Once patients 
develop the disease, the stressful state continues to operate on 
these people and contributes considerably in causing various 
disturbances seen in such diabetic patients. However, gradu¬ 
ally as the disease has well established itself in a person, the 
patient develops a state of adaptation, with normalization o 
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the neuohumors and plasma cortisol within a period of io 
years or so. By that period autoimmune phenomenon also 
develops in the islets of Langerhans leading to gradual reduc¬ 
tion of cellular masses as a result of prolonged action of 
catecholamines. Once such a state develops, emotional stress 
does not play much role in the diabetic state and hence these 
yogic measures do not play much role in improving the diabetic 
state. However, these yogic measures will have some role to 
play in carbohydrate and lipid metabolism and hence they can 
be used as prophylactic measures to prevent the development 
of complication in these cases. Similarly, the herb ‘Vijayasara’ 
has given us very encouraging results when used alone (Fig. 
72, 73). When it was used along with yogic practices in severe state 
of juvenile diabetes, the results produced were remarkably 
good. However, all these findings are being investigated 
further to put these newer measures on a firm footing. 
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CHAPTER 22 

Stress and Arthritis 


Chronic arthritis of various joints is one of the most dis¬ 
abling conditions to which human beings are exposed. It is more 
common in Western countries than in the tropical countries 
like India. The important diseases that fall under this category 
are gout, osteoarthritis and rheumatoid arthritis. Amongst 
them gout and osteoarthritis are commonly seen in old age 
whereas rheumatoid arthritis is the most difficult condition to 


eat and is commonly seen in young and middle aged persons. 
Whereas the physical factors responsible for the development 
f gout and osteoarthritis are well known the main cause for 
ie development of rheumatoid arthritis is still not known, 
ence, the same will be discussed in further detail here, e 
sease, rheumatoid arthritis, usually starts in young an 
liddle-aged people with the average age around 36 years or so 
it does not subside spontaneously the disease • 

11 old age. It is three times more common in § 

«n. The course of the disease is vey variable an sp ^ ^ 
missions and excerbations are the common extreme ly 
isease. Further, the course.of the disease 
‘ild in some whereas in others it may b ry ^ t ^ em cer tain 

occurs more commonly in those who carr patients 

>«ic personalities. Thus, the rheumaUod art^^ 

* usual| y nervous, tense, worrie , p thers are usually 
aeir fathers are unduly strict and ^ t hese factors 

nc oncerned with their well-being. eC w an d anger and 
le y have a difficulty in expressing t e1 ^ w j t h them. Thus 
ence the same always remain su PPj_ responded poorly to 
Oll otier states: “Arthritis patients w F noted t0 be more 
lera Py and whose disease progressed, w 
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anxious and depressed, more isolated, alienated and intro¬ 
verted than those whose disease took more benign course”. 
Thus a person with personality traits of rheumatoid arthritis 
when exposed to severe stress and strain of life is likely to 
develop rheumatoid arthritis. Even in this condition when 
there occurs excessive psychic stress, the psychic centre 
becomes chronically excited leading to recurrent stimulation 
of hypothalamic region via limbic area which further causes 
stimulation of the sympathetic nervous system. In this condi¬ 
tion, excessive outpouring of noradrenaline by the sympathetic 
nerve endings causes severe vasoconstriction especially around 
small joints of the carpal, metacarpal and phalanges. The 
writer had the unique opportunity of seeing a patient who used 
to get selective vasoconstriction around these joints whenever 
she was in great stress. At that time the surroundings of all 
these small joints used to become cold and blanched till the 
stressful situation subsided. This patient later on developed a 
mild type of rheumatoid arthritis which was successfully 
treated by certain psychotherapeutic measures. It seems that 
such a prolonged and repeated vasoconstrictive phenomenon 
following exposure to stressful situations might be responsible 
for triggering the development of autoimmune phenomenon as 
we have seen in cases of thyrotoxicosis. Thus, the prolonged 
and repeated ischaemia to the small joints followed by reac¬ 
tionary vasodilatation would release certain microsomal anti¬ 
genic fractions of the synovial cells which would go to the 
regional lymph nodes to cause antibodies. When these antibo¬ 
dies come in contact with the damaged synovial cells, they 
cause severe inflammatory process causing a variable amount 
of inflammatory response depending upon the amount and 
severity of antigen-antibody reaction. Such a process 
can repeat itself as often as a person is exposed to 
erent stressful situations. From these observations 
one can very well realize how psychic stress can cause 
such crippling disease of 
It appears that 


in 


some genetic factor 


the joints in young people 
addition to personality traits, 
may also contribute to the 
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development of this disease, such as small joints of hands 
inherited by a person as “weak organs”, due to which he 
becomes susceptible to get the disease on exposure to repeated 
psychic stress. 

The further course of this disease varies from person to 
person. In some there may be slow and steady progress of the 
disease due to which there occur small swellings in the joints 
with some incapacity to use the joints properly. In these cases 
the disease is almost self-limited, whereas in others (about 
10 %) it may take a serious turn and may become a rapidly 
destructive and crippling disease leading ultimately to confine¬ 
ment to a wheel chair or bed. In still others it may have a very 
mild course so that the patient may rarely need any medical 
attention. It should be remembered that in all these three 
groups with variable courses, the psychological stressful fac¬ 
tors play a dominant role in the initiation and progression of 
the disease 

Once the disease starts, the non-specific autoimmune type 
of chronic inflammation with lymphocytic infiltration sets in 
the synovial membrane of the givenjoint. Then the inflammed 

synovial tissues creep into the joint and involve t e ar lca 
cartilage in the inflammatory process. Therea ter, 1 n 
destroys the cartilage but also the bones that ta e P ion 
joint. Gradually, the entire joint becomes a mass o ^ t0 
tissue with variable amount of scar tissue wi 

move the join,. Because of these extreme pos—^ 

should be able to diagnose this condition oe i ca lly. 
heat it effectively both physically and psyc % 


. has'been most unsa- 
r the treatment of this con } 1 ^ ^as been consi- 

, because its etiology is not c ^ been treated 

an autoimmune disease a f t j sone . However, 
tfically with a prolonge use D henomenon selec- 
of development of autoimm is the most difficult 

le joints, especially the sma w hen we s tarte 

to understnad. It is only recen 
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studying various stress disorders, that we could explain how 
psychological stress could cause this disease in the joints. 

Corticosteroids do help to reduce the inflammatory process 
in a large number of cases, though they are not capable of arres¬ 
ting the course of the disease for a long period. Therefore, as the 
disease progresses, higher dosage of cortisone is needed, which 
may result in many complications, in the early stages of the 
disease and also for alleviating the symptoms in acute exacer¬ 
bations of the disease. 

It would be seen that a major remedy for the relief of these 
patients would be a regular practice of yogic postures. We have 
been greatly impressed by the remarkable improvement in 
their conditions when they are recognized and treated with 
yogic practice at their early stage. Thus in all we have treated 
nearly 50 cases of rheumatoid arthritis of various joints includ¬ 
ing those of the spine with uniformly good results in almost all 
the cases within a period of six months. However, all these 
patients were advised to continue with their regular practice of 
Yoga throughout the duration of their life. In the beginning the 
patients are reluctant to take up the practice of Yoga in view of 
their painful joints. However, once they become convinced of 
its utility they religiously carry on all the yogic practices regu¬ 
larly. Once they start such a practice their daily requirement of 
analgesics and cortisone gradually becomes less and some of 
them stop taking the medicines in as early as 3 months, whereas 
others continue the medicines till about six months when they 
get full recovery. Those whose condition has advanced will also 
derive considerable benefit by these yogic practices, even 
though they will have to continue with their drugs for a longer 
period with some reduction in dosage. Thus out of 50 cases 48 
had complete symptomatic improvement in their condition 
whereas two did not continue the treatment for a longer period. 
Thus, for rheumatoid arthritis regular practice of yogic pos¬ 
tures would greatly help the patients to overcome their disease 
to a considerable extent. These yogic postures presumably help 
them by increasing the cortisone output from the adrenal cortex. 
Such an increase in the endogenous production of cortisone 
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might be playing an important role in giving relief 
to these patients. Further, it is also well known that yogic 
practice increases the acetylcholine content of the cerebral 
cortex, which ultimately produces tranquility of the psychic 
centre of the brain. This leads to reduction in the severity of 
stimulation of hypothalamus and the sympathetic nerve end¬ 
ings even though they are exposed to many stressful situations. 
Thus reduction in the severity of stress response and an 
increase in the cortisone output may be the main factors which 
are responsible for giving prompt relief to the patients after the 
regular practice of yogic postures (see Appendix). Hence, they 
are recommended to all such patients, especially if they are at 
an early stage of the disease. 


CHAPTER 23 


Anxiety Neurosis 

Neurosis is a common psychosomatic disorder which can 
be subdivided into anxiety neurosis, hysterical neurosis, obses¬ 
sive-compulsive neurosis, phobic neurosis, depressive neurosis, 
and neurasthenic neurosis. Here, we are mainly concerned with 
anxiety neurosis which is commonly seen as a result of exces¬ 
sive psychosomatic stress. The symptoms of this condition 
often include anxiety and exaggeration of various bodily func¬ 
tions to cope with anxiety and stress. Anxiety means feeling 
anxious, highly tense and panicky with a vague apprehen¬ 
sion that something terrible is going to happen to one. Some¬ 
times, such feeling is accompanied by some somatic complaints 
such as tightness in the chest, difficulty in swallowing or brea¬ 
thing etc. As a result of too much of anxiety a person exposed 
to stress and with genetically susceptible psychosomatic consti¬ 
tution, develops various symptoms involving all the systems. 
Thus there can be tachycardia, pain in the chest, tension head¬ 
ache, pain in the limbs and joints, tremors in the hands and 
fingers etc. 

ETIOLOGY 

Various studies have indicated that hereditary factors also 
play some part in the genesis of anxiety neurosis. This condi¬ 
tion is found more frequently in families with a background of 
similar symptoms. Further, experience of emotionally disturb¬ 
ing factors in early life may play an important role in the 
genesis of this disease, such as sudden severe fright or other 
similar events. Children neglected by their parents or children 
who have been given too much of protection by their parents 
are more liable to get this disease when they reach adulthood. 
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At that time any painful events such as bereavement, reverses 
in love affair or disappointments in one’s career may cause a 
susceptible person to get severe anxiety which would severely 
interfere with his ability to cope with the unfavourable envir¬ 
onment. Therefore he or she gradually develops various fea¬ 
tures of this disease. 

PSYCHOLOGICAL ASPECTS 

Anxiety is an experience characterized by fearful anticipa¬ 
tion of an unpleasant event in the future. This should be 
differentiated from fear, since anxiety is an individual s 
response to a danger that threatens from within, whereas fear is 
defined as the reaction of a person to a real external danger. 
Many times, both anxiety and fear may be present in a given 
situation. But in anxiety neurosis internal danger^p ays^an 
important role, with anxiety playing a central 
tioning of psychic apparatus. In the 

observed abnormalities in the sexua 1 According to him 
fundamental cause of the arousal of anxl J, ach f eve the 

excessive discharge of sexual ener ^ y ^ lead t0 the develop- 
normal discharge of sexua f in reC ent years it has been 

ment of anxiety neur0S1 ^, a$ a ’ syrnp tom of all forms of 
agreed that anxiety is fo indication that some- 

emotional illness. In fact, anxiey logica i harm0 ny and if 
thing is disturbing the intern P Y anxiety 0 ne is sure to 
one cannot control the process j^ any times the patient 
become a victim of anxiety neu psyc hological changes 

himself is not fully aware o tbe var ious causes for 

taking place within himse a ^ between the fact ° rs °_ 
developing such changes. an individual which u 1- 

environment and the P ers0I V t 0 f anxiety neurosis. In sue 
mately leads to the developm related either to sex or 

conflicting situations usually ^ a detailed psychologi- 

ego would play dominant t0 elic it all the informations 

cal history will have to e p P lanned . 
so that proper treatment can v 
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PHYSIOLOGICAL CHANGES 

Various recent studies have indicated that in anxiety neuro¬ 
sis there is an excessive outpouring of all the neurohumors. In 
the initial period, because of excessive stimulation of psychic 
and limbic cortex, there is too much outpouring of acetylcho¬ 
line from these regions of cerebral cortex (Fig. 74). But soon 
the autonomic nervous system is also stimulated, especially the 
sympathetic nervous system leading to too much of turnover of 
adrenaline and noradrenaline. When these neurohumors circu¬ 
late in the blood they produce a series of changes in the 
functions of different organs, such as tachycardia, hyperten¬ 
sion, tremors, excessive perspiration etc. Because of the inter¬ 
ference with circulation in the skeletal muscles there occurs 
anaerobic cellular metabolism leading to excessive liberation 
of lactates into the blood. All these physiological changes 
occur as a consequence of excessive liberation of the above 

R.B.C. ACETYLCHOLINE AND R.B.C. CHOLINESTERASE IN 
CASES OF ANXIETY NEUROSIS 


CD 

a 

|2h 

—I 

o 

X 


LU 

o 

< 

(J 

CD 

0C 


1 - 


NORMAL 
Q ANXIETY NEUROSIS 



<15 

< 

6( 

3) 




xxxx 


(15) 

- 





XXXX 

(60 





- 


1150 

JD 

CO 

b 

o 

10Co 

r; 

z 

m 

co 


- 50 


CD 

> 

CO 


”0 

c 


, Lv^nuuiNC k.nuUNtblbHASb 

si j 8 H 4 ereo 0 ne S ca h n content in anxiety neuro 

decrease of cholines? l ma /£f d InCrease of acetylcholine with a relative 

becomes hypersensitive m tnvi^^Jaf^sS^a^ 1186 ° f '^ 8 PerS °' 
















Anxiety Neurosis 


329 


stated neurohumors. This will give rise to many clinical fea¬ 
tures which may resemble those of some organic diseases like 
angina pectoris, thyrotoxicosis, etc. However, by careful stu¬ 
dies and investigation one can differentiate this condition from 
others. 


CLINICAL FEATURES 

Anxiety neurosis may develop suddenly, often in severe 
intensity appearing against relatively normal environment or it 
may begin slowly with general feeling of tension and nervous 
discomfort with periodic exacerbation according to circum¬ 
stances in life. Usually, such patients do not give a full history 
of any internal conflict with the family or other similar worries 
which would give rise to stressful situations. Sometimes some 
environmental event may stimulate the development of inter¬ 
nal conflict. One precipitating cause found frequently is the 
death of a near relative from myocardial infarction. Following 
such a sad demise in the family, the susceptible person develops 
cardiac symptoms of an acute anxiety neurosis along with 
apprehensive conviction that he has the same disease as the 

^^fnacute anxiety neurosis, there are violent att a c^of palpi¬ 
tation, Hushing of the face, and pulsations that onejeelsip th 
neck and head. Because of this, the patient usually remain, ma 
state of panic thinking that he has ™ ™ 

anxiety becomes so much tW "^ ul , y 

imminent catestrophe may ruin^ ^ aUack a( any 

anticipates that he may dr P anxieties, the patient 

moment. In order to overcome all these anxie^, ^ 

feels that he must do something aa without much success. 

to save lhimselffrom th '^‘ThTpatients get severe palpitation, 

During the acute a tack distress , and the expe- 

tachycardia, chest pain P ^ symptoms , but other 
nence of panicky drea h those such a s dizziness, 

symptoms may appear tre l b ii n g in the extremities, pain in 
fainting, cold perspirati , ^ featU res. Psychologically, 

the epigastrium and ot 
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the patient is hardly in a position to think or act intelligently 
and he often complains that his mental state has become 
confused and clouded. It should be remembered that these 
attacks of neurosis come to a patient all of a sudden and remain 
for a variable period of time. Sometimes, they may disappear 
completely, but many times an attack lasts for a longer dura¬ 
tion due to which the patient remains in a state of persistent 
anxiety punctuated by waves of utter panic and terror. 

CHRONIC ANXIETY STATE 

In a chronic anxiety state, many of the symtoms seen in the 
acute stage remain in a milder form for a prolonged period. In 
such cases, the patient may not be able to tell us how and why 
he remains anxious. However, some of them may be able to 
identify the environmental troubles such as marital tension, 
excessive pressure of work or similar other disturbances. In 
this condition the patient complains of being nervous, tense 
and irritable. He may have difficulty in getting sleep at night, 
and may get tired quickly during the day. He may have muscu¬ 
lar tension or pain especially in his neck and back. He sweats 
easily, particularly in the palm and feet and often gets dryness of 
the mouth. He feels shaky and gets fine tremors in the fingers. 
The patient frequently complains of lack of power of thinking 
and concentration, due to which he is unable to carry on his 
allotted duties in his occupation. In women, disturbed men¬ 
struation is a common feature. 

On examination, there is no definite, positive finding, 
except rapid pulse rate, elevated systolic pressure upto 140 to 
150 mm Hg. Pulse is regular without any extra systole. Electro¬ 
cardiogram is usually within normal limits, though in an acute 
attack one may get inversion or T wave in lead I, II & HI* 
Similarly, EEG remains within normal limits although occa¬ 
sionally as a result of severe anxiety, the alpha wave may be 
disturbed especially in the frontal areas. 

DIAGNOSIS 

For arriving at a correct diagnosis one will have to prepare 
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a detailed history of the patient’s exposure to any type of acute 
or chronic stress. Many times the patient may not remember 
any such conflicting mental situation to which symptoms refer¬ 
able to some organs such as heart or thyroid gland, may be 
attributed. In order to exclude the disorders of these organs, a 
thorough physical examination is also conducted. Similarly 
various investigations such as ECG, EEG, X-Ray of the chest 
and gastrointestinal canal may be called for, if required. 

In the differential diagnosis, apart from differentiating the 
conditions from various psychiatric disorders, it should also be 
differentiated from coronary artery disease and thyrotoxicosis. 
Coronary artery disease is suspected because of the presence of 
symptoms of chest pain and respiratory distress in acute 

attacks of anxiety neurosis. 


CASE HISTORY 

A 44 year old man was rushed to the hospital because of 
tachycardia, palpitation, chest pair. and 
was admitted to the hosp.tal;« h j^Ephicexamina- 
infarction. However, repea e .. ^ not re veal any 

tions and also various biochemtca Urndtes dtd no ^ ^ ^ 

positive evidence of myocardia and anxious and was 

patient was found highly a P prehe d S ^ ar ^ attac k. However, on 
always worried about an anticipa e ^ d j sease started after 
a detailed enquiry, it was fou ^ suddenly getting heart 
the patient had seen one o had produce d such as 

attack with immediate ea ' oa tient that since then he ha 
serious effect on the mm 0 palpitation, tachycardia an 
been having repeated attacks of as , case of 

precordial pain. Thereafte „ r ’ Llonged course of tranqudta- 

anxiety neurosis and was pr “ ^complete subs.dence of 
ers, psychotherapy, Yoga s ix months, 

all the clinical features m the 

THYROTOXICOSIS , rtV ; ro sis are confused with 

Many times ^diseases oao can get anxiety, 

anYiptv neurosis, 
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restlessness, sympathetic overactivity and feeling of exhaus¬ 
tion. However, in anxiety neurosis tachycardia diminishes 
markedly when the patient goes to sleep, whereas in thyrotoxi¬ 
cosis tachycardia persists even during sleep. Further, the thy¬ 
roid function studies will help to arrive at correct diagnosis. 
Sometimes anxiety state may coexist in thyrotoxicosis. In such 
cases one will have to treat both the conditions together. 

It seems that the main cause of attacks of anxiety neurosis is 
a sudden increase of adrenaline and noradrenaline leading to 
all the symptoms of tachycardia, palpitation, tremors, appre¬ 
hension and elevated blood pressure. Hence, any condition 
which has such an episode will have to be differentiated from 
this. 

Treatment 

PSYCHOTHERAPY 

The most important measure to overcome this disease is 
psychotherapy. The patient should be allowed to tell the whole 
story and the main cause of his anxiety. The physician should 
give repeated assurances and encouragement to the patient to 
overcome his unrealistic fears and face the situation boldly. If 
the situation does not improve, the patient may even be asked 
to change the environment in order to reduce the stress. This 
would many times help in overcoming the trouble 
permanently. 

YOGA THERAPY 

One of the most effective treatments for the management of 
anxiety neurosis is the practice of yogic exercises. We usually 
prescribe eight standard yogic exercises and also Pranayatnct 
which can be learnt by the patients within a period of 2 to 4 
weaks. Thereafter, they independently carry on these exercises 
at home regularly in the morning. Within three months the 
patient gets over the entire symtoms and feels much better and 
more confident in himself and also in his work (Fig. 75). 
Because of this he gradually recovers from all his symtpoms. 
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YOGA IN ANXIETY NEUROSIS 



Fie. 75. Shows the gradual improvement in psychic complaints and a nor¬ 
malization of blood pressure after yogic practice. The improvement in the 
p Sy Sdisturbance is remarkably quick whereas the improvement in signs 

like B.P. is gradual. 

The neurohumoral studies als0 f ^ood^nd urine 
?T bt7f Be’cause oTt"nges tachycardia and pa.pita- 
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Table 7. 

Neurohumors in Anxiety Neurosis before and after three months of Yoga treatment 
(From Nimai Singh et al. Q.J. Surg. Sc. to be published) 



Control 

Before treatment 

After treatment 

1. Acetylcholine /xg/ml 

1.4 

2.54 

Not done 

±0.37 

± 0.46 




0.001 


2 Cholinesterase PU/ml 

106.00 

89.07 

-do- 


± 15.37 

± 11.53 


3. Serum PBI Mg% 

5.96 

9.67 

-do- 


±252 

± 1.23 




0.001 


4. Plasma Cortisol //g% 

24.32 

36.82 

-do- 


±11.3! 

±5.73 




0.001 


5. Urinary Adrenaline //g/25 

0.225 

0.308 

0.275 

mg Creat. 

± 11.31 

±0.114 

± 0.141 




0.025 

6. Urinary Noradrenaline 

0.711 

1.116 

0.789 

//g/25 mg Creat. 

± 0.277 

± 0.210 

± 0.241 



0.01 

0.01 

7. Urinary V.M.A. /zg/gm 

1.98 

3.76 

2.55 

Creat. 

± 0.42 

± 1.86 

±0.80 




0.025 


lamines on the cardiovascular systems. Amongst the medicinal 
herbs Shan/chapushpi (Fig. 76), Brahmi (Fig. 77) and Ashwa- 
gandha (Withania somnifera Dunal) have been found to be 
extremely valuable agents to reduce the clinical features and 
also restore neurohumoral response to normalcy (Fig. 78, 79). 
Thus in a recent study conducted by Dr. R.H. Singh and P.C. 
Malaviya one can see distinct advantages of the synthetic ones 
and hence there is a great need for pursuing further studies in 
this field. 
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Fig. 76. Picture 
dered to be one 


of the herb Shankhapushpi (C. Pluricaulis) which is consi- 
of the best psychotropic drugs described in Ayurveda. 



Fig. 


77. Picture 


of the psychotropic drug Brahn 
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EFFECT OF SHANKHAPUSHPI ON SOME MAJOR SYMPTOMS IN 
CASES OF ANXIETY NEUROSIS N 

3 BEFORE TREATMENT 
® AFTER ONE MONTH 
TREATMENT 



NERVOUSNESS ' , INSOMNIA v DYSPEPSIA^ 

PALPITATION WEAKNESS GENERAL FEELING 
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tarn tissue in rats . There is S^ de '’"" ' he bioche ™<ty of .he whole 
lammes after .he are of .he above of a«tylcholi„e and ca.echo- 

oove drug with slight rise of histamine. 


















CHAPTER 24 

Stress and Headache 


It is well known that psychic stress is an important cause for 
the development of headache, especially tension headache, 
also known as migraine. Thus, psychic stress acting through 
the excitement of the psychic centre of the brain, limbic system, 
hypothalamus and autonomic nervous system causes vaso- 
consrtiction alternating with vasodilatation of the arteries and 
arterioles of the head, giving rise to headache. Simultaneously 
with this, there occurs an increase in the tension of the muscles 
of head and neck leading to further increase in the severity of 
headache. It should be remembered here that headache does 
not usually occur when there is actual emotional tension. 


accompanied by vasoconstriction as a result of increased activ¬ 
ity of the sympathetic nervous system. The pain becomes 
aggravated as a result of abnormal vasodilatation which is due 
to the local liberation of histamine in excessive quantity. Such 
a prolonged vasodilatation causes severe headache in the 
region of the head. 

In migraine in addition to attacks of severe headache, there 
may be additional constitutional symptoms such as vomiting, 
biliary colic, angina pectoris, paroxysmal tachycar 1 a or un 
nary frequency. TheVe conditions are also due to psychogenic 
stress and hence they further cause difficulty in t e P r0 P^ 
management of these cases. Further in true migraine a the 
onset of attack in almost all the cases headache affects j ust o 
side of the head. In some cases it may later generalize and 
involve both sides. It is usually preceded by » r 

symptoms like visual abnormalities, nausea vo, th * onset 
kness etc. This is followed within one to two y 

of actual pain of headache starting in one area of the 
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which is usually throbbing or pulsating in nature. Within the 
next one to two hours from the onset the headache reaches its 
peak and then gradually subsides within 4 to 5 hours. 

It is now well established that in tension headache and 
migraine psychic stress plays an important role. Feeling of 
anxiety, nervous tension, anger and some other repressed emo¬ 
tions are some of the psychic factors seen very often in these 
cases. With regard to the psychic personality of migraine, 
Pailetier states: “According to personality tests a typical 
migraine sufferer is perfectionist, ambitious, rigid, orderly, 
excessively competitive and unable to delegate responsibilities. 
Such a person often has an attitude of chronic resentment and 
may experience profound frustration at not being able to live 
upto his unrealistic ideals.” 

Apart from emotional stress and susceptible personality, 
sensitivity to certain foods also plays an important role. Some 
food articles, such as old cheese, which contain excess of sero¬ 
tonin are more liable to cause the attack of headache. Such 
headaches usually start in middle aged people, more often in 
women than men, and subside when they reach old age. In their 
management a number of drugs have been tried in addition to 
the free use of common analgesics such as Aspirin and other 
similar drugs. As a vasoconstrictive measure Ergotamine tar- 
trate is also being tried with some temporary relief. Caffine and 

Belladona preparations are also being tried with limited 
benefit. 

Recently, the use of meditation. Yoga and biofeedback 
training has greatly helped these patients to get over their 
rou e permanently. By following any one of these methods 
tn IT fTlf dee ? relaxation both of body and mind leading 
rent atfnV & f Viat * oa °fheadache or prevention oftherecur- 
meacinT S u mi S ra ‘ n * c headache. In fact these relaxation 
tra -11 W01 * more effic iently than any of the medications or 
varioufdwT 1 ^ USSCd eadier - In additi °n to this, control of 
attack Derma ^ TT alS ° heIps 8 reatl y in overcoming the 
ODDortunitv T y ^°^ ow t n 8 these measures we had an 
PP y of treating six patients with intractable tension 
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headache, who could not get over the trouble in spite of many 
medical measures. As a last resort they were referred to our 
Yoga Clinic. All the six were middle aged male persons with a 
history of attacks of headache for a period varying from 2 to 4 
years. Treatment with Caffergot, Bellargol or tranquillizers did 
not give them any relief. All these patients were then admitted 
for Yoga therapy consisting of 8 yogic postures to be practised 
everyday (see Appendix). All these six patients completely 
recovered from their illness at the end of three months. How¬ 
ever, they were advised to continue regular practice ofYoga 
throughout the rest of their lives. We have a follow-up of all 
these six patients for a period of 18 to 24 months and it is 
gratifying to note that none of them had any further attack of 
headache. From these observations one can say that yogic 
practice has a great role to play in relieving tension headache 
and migraine as is evident from the six patients whom we have 
been able to treat. However, further study in this regard is 
needed to fully confirm these findings. 



CHAPTER 25 

Stress and Cancer 


Ever since the Nobel Laureate Charles Huggins demon¬ 
strated the role of hormones in the development of cancer of 
the prostate and breast, a large number of studies were con¬ 
ducted to investigate the exact mechanism of action of these 
hormones on the normal and abnormal cell growth of the 
body. Burnet, another Nobel Laureate, on the other hand, 
postulated that one develops cancer as a result of immunologi¬ 
cal failure. Therefore, it could be hypothesised from these 
observations that excess of certain hormones especially from 
the adrenal gland may suppress the immunological barrier of 
certain tissues and organs of the body, and may, thus, make 
them more susceptible to cancer. 

Amongst various hormones, cortisone plays_an important 
role in producing immunological depression if released in 
excess. Release of cortisone occurs most commonly after any 
type of psychosomatic stress. In fact, in such situations, both 
catecholamines and cortisone are released in excess, which 
together produce changes in the organs and tissues. 

In our earlier studies, we observed increased plasma 17- 
hydroxy-corticoids in breast cancer patients. Further, a direct 
correlation between the stages of the disease and the increase in 
the plasma 17-hydroxy-corticoid was also noted. Thus, in stage 
I of cancer, the levels of plasma 17-OHCS were much less as 
compared to stage II and III. In addition, recently certain 
experimental studies have also provided clues in favour of 
stress as an oncogenic factor. 

Considering these facts, we decided to investigate the circu- 
ating catecholamine levels and the catecholamine metabolism 
in e t yroid and adrenal tissues in experimentally induced 
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thyroid tumour bearing rats. The catecholamine metabolism 
was assessed in terms of its synthetizing enzyme i.e. adrenal 
PNMT activity and the degrading enzymes, MAO and COMT 
activity. Simultaneously, in clinical cases suffering from carci¬ 
noma and sarcoma the stress reaction was also evaluated in 
terms of circulating and malignant tissue, catecholamine and 
histamine levels. Besides this, the plasma cortisol levels were 
also determined in all these cases. 


EXPERIMENTAL 


Eighteen albino rats (100-150 gm) of both sexes were used. 
Six of these were given 0.1 ml of 0.9% normal saline i.p. once 
daily and served as control. In the rest 12 rats thyroid tu¬ 
mours were produced as per method of Milcu. In this method, 
hemithyroidectomised rats were fed 5 mg of carbimozole (sus¬ 
pended in water) once daily. This treatment was started seven 
days after hemithyroidectomy, for an alternating period of 30 
days’ treatment and 30 days’ pause for 4 months. Simultane 
ously, these rats were also injected hydrocortisone 2.5 mg/10 
g body weight i.p., 3 times a week, for the above period of 4 
months. All these animals were kept under the usual normal 


laboratory conditions. 

At the end of the experiment, under nembutal anaesthesia 
(25 mg/kg body weight) blood was collected through cardiac 
puncture The serum was utilised for the assay of.adrenaline 
and noradrenaline. Thyroid and adrenal glands wereabo^ 

sected out. A portion of the thyrotd^an^was^ ^ 

fixative. Paraffin section of 0 thyro id and adrenal 

haematoxyline and eosim The ca g tech y olamine COMT, 

glands were utilised for the ass y 
MAO and PNMT. 


Clinical 


meat , 10 

In the present age ranged 

ar reference to any evidence of stre p 
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of the disease was noted. Blood was collected in the morning 
from the antecubital vein in the supine position under fasting 
condition. The blood samples were utilised for the assay of 
plasma catecholamine, plasma cortisol and blood histamine. 
The malignant tissues obtained either through biopsy or total 
excision were used for the determination of catecholamine and 
histamine contents. Ten cases suffering from non-malignant 
conditions were put under the same protocol and served as 
controls. 


RESULTS 

Experimental 

No significant change in the serum catecholamine level 
could be observed between the thyroid tumour bearing rats 
and the controls. 

The thyroid MAO activity did not show any significant 
change between the thyroid tumour bearing rats and the con¬ 
trols. No COMT activity could be detected in the neoplastic 
thyroid tissue. 

The adrenal catecholamine content showed a significant 

decrease in the thyroid tumour bearing rats as compared with 

the controls. Similarly, a significant fall in the MAO activity in 

the adrenal was observed. However, PNMTand COMTcould 

not e detected in the adrenals of the thyroid tumour bearing 
rats. 

at en< * ^e experiment t'he thyroid 
hpin^ e< ^ Pk° mor Phic cellular changes indicating its 
hi jrr carc inoma of the thyroid and resembled the 
carcinoma 3PPearance of <*nical anaplastic thyroid 


CLINICAL 


els 


ofci rr ma ^ at * ents ex hibited significantly elevated lev- 
On the othl h 8 Catech0,amin e as compared with the controls, 
enchant T 1 ' SarCOma “id "<* show any signif- 

ange m ,he “elating catecholamine levels. Similarly. 
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PLASMA AND TISSUE CATECHOLAMINE LEVELS 
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Fig. 80. Shows a significant increase of total catecholamines both in the 
plasma and cancer tissue. 
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BLOOD & TISSUE HISTAMINE LEVELS 
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Fig. 82. Shows marked increase of histamine in the blood and 


tissues 


sarcomatous 


TISSUE HISTAMINE IN RELATION TO THE GRADE OF TUMOUR 



a significant elevation in t h ° fcarcinoma P atientsshowed 
pared with the controls Hn Catecholamine content as com- 
of sarcomatous tissue a-a the catecholamine content 

malignm tissue h i " 0 ‘ differ from the controls. The 

cantly increased in both care"' 6 " 15 WCre f ° Und t0 be signifi ' 
compared with the control, ‘u™ and sarcoma patients as 
tissue the increase in th IT S , wever > in the sarcomatous 
marked than in the lstam ine levels was relatively more 

the carcinomatous tissues (Fig. 80, 81, 82, 83). 
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thyroid catecholamines in thyroid NEOPLASM C- 

CONTROL 



NEOPLASM 

Fig. 84. Shows a marked increase of catecholamines in cancer of the thyroid. 


Table 8. 


Plasma Catecholamine and Histamine in Malignant Conditions 


(Form Subhash Chandra & Udupa) 
(To be published) 



Cases 


Plasma Catechola¬ 
mine /agm/ml 


Plasma 

Histamine 


Control 

Carcinoma 


Sarcoma 


22.57 
± 6.12 
36.38 
± 6.34 
0.001 
28.40 
±13.30 


28.50 
± 8.83 
30.86 
±18.58 

N. S. 
57.11 

± 2.27 

O. 001 
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Discussion 

The histological examination of the rat thyroid showed 
marked pleomorphic cellular change suggestive of anaplastic 
carcinoma. The circulating levels of adrenaline and noradrena¬ 
line did not increase in the experimentally induced thyroid 
tumour bearing rats. Milcu reported a significant increase in 
the thyroid norepinephrine content following faradisation. 

One of the possible explanations for the increase in the 
thyroid tissue catecholamine in the experimental animals 
could possibly be due to the marked reduction in the activity of 
its degrading enzymes viz. MAO and COMT(Fig. 84). In these 
animals, adrenal catecholamines and related metabolizing 
enzymes PNMT, MAO and COMT were also markedly 
reduced. The reduction in adrenal catecholamines may be due 
o increased released of catecholamine. All these observations 
end to suggest a gross alteration in the catecholamine metabo- 

«nlli K mg t0 d f reased turnover rate of catecholamine in 
animals bearing thyroid tumours. 

increase 1 ^i^th^i CaSCS ° f carcinoma > there was a significant 
TOsw fl V a . th ! plasma and malignant tissue catecholamines. 

lamine anHr > C f SC ^ p ^ asma cortisol. Both plasma catecho- 
However in ca^ 0 f ^ known t0 * ncrea se i n response to stress, 
the plasma cnrt ,eS n Sa ^ coma ’ though there was an increase in 
levels remained 80 S> ^ P^ asma and tissue catecholamine 

levels of histamin UnC 8Cd - In COntrast > the blood a " d tissue 

ing from sarcoma,’'indSnl'so 5 '' enhanced i" Patients suffer- 
(Table 8). some immunological reactions 

the present studvMt 11 ;! 11151 &nd clinical observations made in 
some role in the develn^^^ th&t ps y ch °logical stress plays 

possibly mediated thro^hthe^l Pr ° gr ® SS of cancer which is 
oortiso, from the ^olam.nes and 


ancer through Si?' 11 that C0rti501 favours the growth of 
ough .ts immunosuppressive activity. However, the 
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catecholamines act mostly through their 
properties. It has 

stress, there is excessive rele susceptible organs or 

stressful situation continues, on becauS e of its 

tissues ultimately become *» vie* ^ ^ conseqU ence of 
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tissue anoxia. In case the a trans form into mutant cells 

in a particular organ, the ce s ^ ^ mutant ce lls which are 
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R.F.C. IN STRESS AND MALIGNANCY 



Fig. 86. Shows immune response in stress disorders as compared to malig¬ 
nant condition. This study indicates slight lowering of immunological states 
in stress disease cases. However, in malignant cases there is considerable 
reduction of immune response (unpublised data of Dr. L.M. Singh). 


From the present study, it could be postulated that chronic 
tissue anoxia in a given organ induces anaerobic condition 
which leads to the development of cancer in due course of time. 
It could also be deduced that psychological stress may induce 
cancer, partly by producing immunosuppression through 

caterhnT ^ ease cort i so i an( * a lso by the excessive action of 
a • y Producing prolonged vasoconstriction and 

th'is dne ^ CCte or £ ans and tissues ofthe body. However, 
marked in” t ° M 00Cur in the case of -aicorna, where a 

observed indirat' 1 ” °° d and tlSS . Ue histamine levels was 
ment Rilev nh & m h S u me S °- rt immunological enhance- 
in exDerimenfni 6 ™- 6 * the * nc * dence °f mammary tumour 
them m a v!rS "T C ° U d be increased t0 90% by exposing 
mice was onlv 7V° Th^h ™’ whereas the incidence in control 
or intermittent t US ’ be conc l uded that moderate, chronic 
risk ofmamm S r6SS may pred i s P° se such mice to increased 

m j ce ^ re uce niammary tumour occurrence in 
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NEUROHUMORAL changes^after combined practice of 
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Fig. 87. Shows reduction of neurohumors, acetylcholine and catecholamine 
when one regularly practices the integrated type of yoga, namely, yogic 
postures, breathing exercises and meditation. 
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In conclusion, the observations recorded in the present 
study tend to suggest that stress plays some definite role in the 
development and progress of carcinoma in various parts of the 
body. Psychic stress seems to produce its effect by releasing an 
excess of catecholamines and cortisol into blood. Excessive 
cortisol causes immuno-suppression leading to the prolifera¬ 
tion of mutant cells which leads to tumour formation (Fig. 86). 
The excess of catecholamine causes vasoconstriction of a weak 
organ which is transformed into abnormal cells. Such abnor¬ 
mal cells with suppressed immunity favour the development of 
cancer. This is in contrast to sarcoma, where it seems, there is 
an excessive immunological reaction. It would be of interest to 
study the effect of various stress reducing measures such as the 
use of tranquilizers or a combined practice of Yoga which are 
known to decrease both the circulating levels of catecholam¬ 
ines and cortisol, in the prevention and control of cancer (Fig. 
87). Recently, one of the indigenous restorative and stress 
reducing agent, Semicarpus anacardium, was found to be hav¬ 
ing some beneficial effect on cancer patients (Fig. 88). How¬ 
ever, this needs further confirmation. 


CHAPTER 26 


Other Diseases 


So far we have been discussing some of the major psychoso¬ 
matic diseases, which are well known to be caused by excess of 
stress and strain in life. We have not touched upon many other 
conditions which have no such definite psychosomatic basis. 
Some of the borderline conditions will be discussed below and 
also our experience in the management of some of their victims 
with the help of Yoga. 


Enuresis 

This is a condition which is also known as bed-wetting in 
children at night, consisting of unintentional passing of urine. 
Normally, as children grow older, they gradua y P 

voluntary control over the rectal and urinary spinouta. How¬ 
ever, when even after the age of three years, bed-wetting at 
night persists then it should be taken as P*hoto^ state 
which needs some treatment. However, a maj 
these bed-wetters regain their full bladderxorUrolJby the age o 
10 years or so. Even after this, if the chiId 
night then one will have to investigate the m adde ? 

a„ S y pathological lesions 

neck obstruction, i' eurc ’8 e ' 1 “ ^ excluded then one should 

etc. If all these Pj!^ ica f , lpsyc hological factors as the 

suspect the possibility of abnorm p y 

causative agent for the origin, with the 

(Tofranil) ^fth some ^enefici^resulB. Some workers have 
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even suggested an alarm system to be attached to the bed which 
gives alarm the moment it starts wetting. However, this does 
not treat the main psychological factors responsible for pro¬ 
ducing enuresis. Even after giving psychotherapy to these 
patients one does not get any desired results. Hence we advise 
yogic practice in such intractable cases of enuresis of psycho¬ 
genic origin with remarkable good results. A history of one 
such case will illustrate the point. 

Miss K. aged 21 years had been wetting her bed since 
childhood. Sometimes, such bed-wetting would be almost 
every night especially in winter season, whereas in summer it 
occurred only once in a while. She could not go anywhere 
outside her home because of the fear of wetting the bed at night 
in those places which would put her in an embarrassing situa¬ 
tion. Hence, though she was a grown-up girl, psychologically 
she had a stunted growth and was very shy and introverted in 
her behaviour. For overcoming this trouble, the family physi¬ 
cian had undertaken all the investigations, physical and psy¬ 
chological, to find out any lesion. Since nothing physically 
abnormal was detected she was put on amphetamine one tablet 
twice a day for six weeks with no relief. Then she was put on 
Tofranil for 2 months with no visible change. Then her parents 
came to me for consultation and we suggested a course of yogic 
exercises comprising 6 common postures (See Appendix) 
daily. To our great surprise the patient completely got over this 
disability within a period of 3 months to full satisfaction of the 
patient and her relatives. We have now followed this patient for 
a period of 6 years with no evidence of any recurrence and she is 
now leading a happy married life. 

From this one can conclude that enuresis of psychogenic 
origin can be effectively treated by yogic practice. It seems that 
by practicing Yoga, the central nervous system starts exerting 
greater influence on the Micturition Centre in the spinal cord 
leading to better control and coordination of the process of 
micturition. Therefore, one should try this method in the man¬ 
agement of some of these intractable psychogenic enuresis 
cases. 
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Epilepsy 

This is a convulsive disorder which usually starts either in 
childhood or around puberty. The severity of such a convulsive 
attack varies from single attack after a year or so to several 
attacks per day. Because they are generalized seizures, these 
attacks may pose a constant threat of injury such as when 
occurring near a fire-place or water reservoir leading to serious 
consequences. The diagnosis is usually made by the typical 
history and also by the typical findings in EEG. In the history, 
one could suspect a cortical lesion, during the intrauterine life 
or neonatal period, or the presence of noxious chemical agents, 
trauma or infection in later life. Once the diagnosis is fully 
established one will have to plan specific treatment depending 
upon the causative factors and severity of the attacks. After 
planning the removal of precipitating factors one will have to 
advise a prolonged intake of modern anticonvulsive agents 
such as Luminol, Dilantin, Mysoline, Mesantoin^ eb . a ™ *° v 
Apart from the use of these drugs which would 
produce their action on the affected point of the> briuntore 
a need for giving psychotherapy and also psychic radon 
therapy. Otherwise, many times though the P a ‘‘““ ara f d 
from seizures, they remain mentally subnormal*^ 
and hence, lose all the interest in leading a no ^ we 

cases, which might help the 

also reduce the quantity of intake o rug colleagues 

the duration of treatment. Dr b" toy 

in Madras are trying the biofee external sources 

expose the patients to the alpha wav . w hh the use 
with some gratifying results. Our caS es. 

of yogic measures in epilepsy is statement in this 

Although we cannot make a ” y hich nee ds much more 

regard, we do feel that this is an therapy . A patient who 

research to establish the utility o yogi ^ ee ^ rom t he attacks 
is presently undergoing yogic therapy duced the intake of 
for the last 6 months and we have reou 
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anticonvulsive agents by 50% without any untoward incident. 
Hence, we feel there is a great scope for improving the overall 
result of treatment by includingYoga therapy as an adjuvant 
treatment in epileptic cases. 

Psychiatric Disorders 

It is not yet quite clear whether yogic measures have any 
role to play in the well established cases of psychiatric dis¬ 
orders. Earlier, we have already discussed the role of yogic 
measures in various types of neurosis especially anxiety neuro¬ 
sis. However, in well established cases of personality disorders 
and psychotic conditions, yogic measures do not seem to be 
having much beneficial effect. But, it is expected that as in the 
cases of other psychosomatic conditions, if Yoga therapy is 
instituted in the initial stage of the disease along with known 
therapeutic measures, it might help to overcome the disease. 
This is specially so in the early cases of Schizophrenia, in whom 
we had some experience of advising yogic exercises with grati¬ 
fying results. However, this problem needs further study and 
assessment. 

Similarly, in cases of drug addiction and chronic alcoho¬ 
lism also, transcendental meditation has been tried by many 
workers with good results. The results were specially gratifying 
in the intractable cases of drug addiction for which there is no 
satisfactory method of management. There is obviously a great 
scope for further study in all these psychiatric conditions espe¬ 
cially of the role of various methods of Yoga therapy either as 
principal therapy or as an adjuvant. 

Skin Disorders 

It is well known that psychological changes are directly 
reflected on the skin through the autonomic nervous system 
especially the sympathetic nerve endings. Thus, if one gets an 
emotional disturbance, it is directly reflected on the colour and 
temperature of the skin which is brought about by the changes 
in its microcirculation. It is well know that those who have a 
better control over their emotions either congenitally or as a 









Other Diseases 


355 


result of training and learning, will have comparatively by less 
amount of skin changes after any such emotional disturbances. 
There are expert yogis who have mastered the technique of 
voluntary control over the involuntary functions. These people 
through regulating their sympathetic nervous system can mod¬ 
ify their body temperature at their will. Thus, they can raise the 
temperature of the right hand by 3°F and at the same time can 
reduce the temperature of the left hand by 3°F. It is this fact 
which ultimately led to the development of skin biofeedback 
system by measuring its temperature before and after undergo¬ 
ing the relaxation posture. In fact, there are simple skin 
temperature measuring devices for the extremities by which 
one can always assess how much one is emotionally disturbed 
at a given time and how much he can be benefitted by his 
subsequent practice of Shavasana type of yogic practice 
everyday. This matter has been further discussed in greater 
detail in the chapter on biofeedback. It should be noted here 
that skin and its appendages like sweat glands are richly supp¬ 
lied by the sympathetic nerves. As a result, any stimulation or 
depression of the sympathetic nervous system will produce 
pathological state of the skin. Because of this, all the stress 
diseases of the skin such as neurodermatitis, eczematous der¬ 
matitis, hyperhydrosis, psoriasis etc. can be assisted by various 
yogic measures including skin biofeedback and re axation 

P ° aY in the case of others various tranquillizers can help the 
patients only temporarily to tide over then acute cond on 
However, in order to reduce the sympathetic overactiv, y in ah 

such cases, the relaxation posture type of WL'^'eat- 
also meditation would be of great help as an aJ u 
meat. So far we have not subjected any of ou, ■«. < W 
of treatment. However Dr. Melkote, presently^ Yoga In t 

tute Tirupathi had a unique experience of trea g g 
’ iiru P dlul > ““ ;... y therapy with remarkably 

number of psoriasis cases with Yog py . f r-, Me i_ 

good results. From 

sS^nThe^le Of vTga therapy as an adjuvant in the 
treatment of stress induced skin disor ers. 


CHAPTER 27 


Conclusion 

Historically speaking, Virschow and his colleagues were 
the first to lay down the foundation of modern cellular pathol¬ 
ogy in the middle of the 19the century. Since then, modern 
medical scientists have been making full use of this basic 
knowledge for understanding the various disease processes in 
order to make correct diagnosis and offer accurate treatment. 
Because of its utility, modern medical men devoted most of 
their time to the understanding of the pathological changes 
occurring in each organ in great detail and the pathogenesis of 
development of such a disease process, and the early manifesta¬ 
tions were given comparatively less importance. This is possi¬ 
bly because of the fact that various functional and biochemical 
changes that occurred during the early period of these dis¬ 
orders could not be established fully due to the lack of accurate 
methods. 

As a result, the study of pathology of each organ was 
considered as a separate and independent entity. This led to the 
establishment of many specialities and subspecialities in mod¬ 
ern medicine. In spite of an enormous progress made in these 
special fields during the past half century or so, we still do not 
know how exactly all these systemic stress diseases are caused 
and how one can prevent the development of these diseases. 
Further, as our urban civilization and industrialization 
increases the incidences of many of these stress diseases such as 
hypertension, inchaemic heart diseases etc. are also rising at an 
alarming rate. Hence, we must establish the correct etiology 
and pathogenesis immediately in order to take prompt preven¬ 
tive measures against these rapidly increasing systemic 
disorders. 
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It is at this stage that one might get some idea from our 
ancient Indian medical literature which has emphasized 
greatly the holistic approach in the entire Medical Science. In 
the ancient Science of Ayurveda they take man as a whole with 
his entire psychosomatic constitution. In addition, they have 
described three humors which regulate all the bodily functions 
during health and disease. Along with this, they have also 
attached great importance to the well-being of sense organs, 
mind and spirit for maintaining a healthy psychosomatic per¬ 
sonality. It is now known that centres for all the above-stated 
psychic activities are located in our brain. 

Taking some clues from these ancient Indian medical 
thinkers we postulated that the brain with its known centres for 
the sensory and mental functions might be playing the main 
role in maintaining the balanced state of the entire body during 
all the stress and strain of life. The brain is able to maintain 
such a correct homeostasis by liberating various neurohumors, 
which our ancient medical men labelled as dhatus or 
humours. Amongst the various neurohumors^three> nmn ly 
acetylcholine, catecholamines and histamine and us related 
substances appear to be the principal ones, and the remmnmg 
neurohumors may be taken as secondary ones. Thc c =^ ra 
cortex regulates the functions of the entire body not only by 
sending its nerve impulses to organs and t,ssues £“* a ' b ° ^ 
regulating the microcirculation to each organ th ough ‘he 
liberation of neurohumors in appropriate 
through this neurohumoral liberation that vanouj hormone 
are secreted in the required quantity to mee m . jt is the 

bodily tissues and organs. In short, m 0 ‘ s 1 . t f all our 

healthy state of the cerebral cortex which is hrt *»• oUU ^ 

psychic activities ^‘““^“Xch“ultimately leads lo the 
neurohumors and hormones. ^ of , he body . 

normal functioning of allI th' « a any excess of environ- 

From this it follows thatjf * conV eyed to the brain centres 

mental .disturbances w functional disturbances may 

through the sense organs, tten. the func ion mediation 

take place in various organs and tissues tnroug 
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of disturbed neurohumors and hormones. Therefore, if one 
wants to study the pathogenesis of any such disorders one will 
have to study the disturbed state of psychic functions, distur¬ 
bance of neurohumoral and hormonal patterns before one 
actually studies the disturbed functions of individual organs. It 
is here that the recent advancement in the study of neurohum¬ 
ors and hormones which has helped us greatly to measure these 
changes biochemically, has made a correct appreciation of 
their role in health and disease. 

In fact, if one fully understands the role of these three 
neurohumors especially in regulating the microcirculation of 
our body, one can really appreciate their main role in the 
pathogenesis of various stress diseases. It is this fact which we 
emphasised greatly in this monograph. 

In addition to the disturbance of environment there are two 
other factors which may be responsible for the development of 
stress diseases. Firstly there may be genetic factors which 
increase the susceptibility of a person to get a particular type of 
stress disease. From our studies, we can say that genetic suscep¬ 
tibility is possibly transmitted in the form of relative decrease 
or increase of various degrading enzymes of neurohumors such 
as cholinesterases, monoamine oxidases or histaminases. 
Thus, if the enzyme MAO is less there is obviously increased 
activity of catecholamines leading sooner or later to some type 
of cardiovascular diseases. 

The second factor is the presence of interoceptors in all the 
viscera, endocrine glands and blood vessels. Any disturbance 
at these sites will ultimately lead to disturbance in the respec¬ 
tive centres of the cerebral cortex, which may also contribute to 
the development of some of the stress diseases directly or 
indirectly. However, this area needs further study. Once the 
stage has set in for the development of stress diseases due to any 
of the above-mentioned facts, there occur 4 stages in the patho¬ 
genesis of the disease. 

At first the neurohumoral changes are mostly limited to 
various centres of the cerebral cortex leading to mainly psychic 
disturbances. In the second stage, the disturbances spread to 
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the hypothalamus and through it to autonomic nerves and 
neuroendocrine apparatus. At the third stage, the entire body 
neurohumors are disturbed causing functional changes in the 
whole body, and at the fourth stage the disease settles down in 
one of the susceptible organs or tissues. Even when the disorder 
has settled down in an organ, at first there occur only func¬ 
tional changes. Thereafter, there occur inflammatory changes 
in that organ including ulceration as a result of the develop¬ 
ment of autoimmune response brought about by the microcir- 
culatory changes. It is needless to say that these changes in the 
individual organs and tissues are also brought about by various 
neurohumoral changes that occur in the process. Ultimately, as 
the process of autoimmune phenomenon subsides, the natural 
healing phenomenon sets in, which usually leads tofibrosis m 
that organ or tissue. Thus, atherosclerosis, pyloric stenosis, 
emphysema (after bronchial asthma) and hypothyroid state 
are some of the sequelae of the self-limiting processes of var- 

i0U "r."an conclude tha, the main initiating 
factor in the development of stress disortm b t e tncreM 
liberation of neurohumors by the excess,vely: f'T “ on e can 
bral cortex. Therefore, it is now un erstan a ^ centre 

learn to restrain the cerebral cortex, especa ly its P s y ch '“' n ' J' 
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our purpose. We found in healthy normal individuals that a 
regular practice of all these yogic procedures brings the neuro- 
humoral pattern to normalcy. Thus, if there is an excess of a 
neurohumor it becomes less, and if there is less of other neuro¬ 
humors or hormones they become increased, to come to the 
normal level. In addition, it also improves the functional effi¬ 
ciency of all the organs and tissues by improving their 
microcirculation. 

One often asks how this yogic practice brings about the 
changes in the cerebral cortex and thereby in the neurohum- 
oral content. Modern physicists put forward a theory that the 
level of human consciousness depends upon the mobility of 
atomic components of the human brain. If one can increase the 
mobility of these atoms by the practice of Yoga, one can 
improve consciousness to a higher level. Here, one should also 
remember that the more sensitive is the area, the more will be 
the effect of Yogapractice on that particular area. Thus, the 
psychic centre which is also supposed to be the area for spirit¬ 
ual growth, becomes highly efficient in performing its function 
after the practice of Yoga. Therefore, it becomes more efficient 
in controlling the centres of emotions, hunger, thirst etc. pres¬ 
ent in the limbic cortex and hypothalamus. Gradually, one can 
develop the power of voluntary control of involuntary func¬ 
tions of the body leading to more efficient functioning of the 
body and mind. These are some of the important hypotheses 
put forward bv many workers, and our study both of healthy 
persons and the patients of stress disorders, fully confirms the 
above observations. 

In addition, we had also the unique experience of treating 
nearly 400 patients of different stress disorders who underwent 
Yoga therapy with or without the help of biofeedback with 
remarkably good results (Table 9). In young patients with 
relatively recent history of stress diseases, yogic practice 
greatly helps in giving permanent relief. In older people, Yoga 
therapy can only act as adjuvart treatment to alrealy well 
established medical or surgical treatment. But the most impor¬ 
tant thing to remember in this context is that yogic practice can 
play a great role in the prevention of various stress diseases 
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provided it is practiced with all sincerity and in a regular 
manner. Therefore, it is hoped that more and more medical 
men will study this problem in great depth and make use of this 
practice to the fullest extent in the interest of humanity as a 

whole. 


Table 9 

Follow-up Results of Yoga Therapy 


SI. Disease 
No. 


Total Clini- Reli- No Sig- 

cases cally eved nificant 

Cured change 


j. Hypertension 

2. Diabetes Mellitus 

3. Bronchial Asthma 

4. Anxiety Neurosis 

5. Thyrotoxicosis 

6. Chronic Colitis 

7. Rheumatoid Arthritis 

8. Miscellaneous 


91 

63 

85 

127 

56 

104 

159 

101 


47 

37 

43 

87 

33 

51 

100 

58 


22 

17 

30 

25 

12 

38 

33 

23 


22 

9 

12 

15 

11 

15 

26 

20 


CHAPTER 28 


Epilogue 


SOCIAL ASPECT OF YOGA 

Everyday we realized that this world is moving at a faster rate 
than before. This is mostly due to the fact that science and 
technology are making a tremendous progress in every sphere 
of our activity. It is surprising that while making such a spec¬ 
tacular progress in the external materialistic world, we have 
comparatively made very little progress with regard to our 
understanding of man and his internal environment. In fact we 
have almost forgotten to take up this subject for our study. It is 
in this respect that our ancient sages have made remarkable 
contributions to the understanding of man, which can hold 
true even today as described in Kathopanishad. Hence what we 
urgently need at present is a synthesis of our understanding of 
external world as per modern science and technology and the 
study of internal world of man as per the study of our ancient 
sages. 

Therefore the time has now come for a joint enterprise on 
the part of the modern scientists and the custodians of ancient 
wisdom so that something good may come out for the better¬ 
ment of humanity as a whole. As Paul Brunton states, “Pro¬ 
gress follows from the top, from leading circles and higher 
classes of every community downwards until it permeates the 
populace. The ideas and beliefs held by the most educated and 
enlightened ones slowly come to be received by those below. 
Their outlook and attitude count most in influencing the 
world. Therefore, it is to them particularly that the hidden 
philosophy is now addressed. The enthusiastic activities of 
European Scientists can now be harmonised with the calm 
contemplation of oriental sages.” In recent years many Euro- 
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peans and Americans have made many attempts. However, it is 
surprising to see that comparatively very few noted scientists 
have taken much interest in these most valuable sciences of 
man. They are still hesitant to take up such a project as could 
unravel the mysteries of human life. However it is expected 
that in the very near future more and more scientific institu¬ 
tions and scientists will join their hands with people of East to 
unravel the truth of man and his inner self. 

It is surprising that even in India, there are only a few true 

experts on Yoga, who have shown some interest to join their 

hands with modern Scientists to explore the mysteries of this 

science for the betterment of humanity as a whole. Many 

Western scholars come to India, visit various centres and 

return home without encountering a good centre where Yoga 

studied more scientifically and systematically for adoption by 

the rest of the world. They usually find a vast amount of 

literature on the subject, but can meet hardly any men wit 

modern scientific outlook and also conversant with. ancient 

... . . vn<ra After touring the entire country in search ol 

literature on Yo&. MKr ™ir g Brunton wrote the 

authentic yogis and yoga centres. that 

following in ai “y main aim in the 

people to the much neglecte pa for the moribund 

Western attitude was that it h ^ ^ super stitions of a 
survival of yoga any m0T therefore to show that yoga at 
senile and sterile India. „ n n f or tunately even today 

least possessed some living value Unfortun^y ^ . $ no 

various yoga institutions are in g are do j n g unethical 

standard and many un< ^‘‘his country, but also all over the 

practices in Yoga not only situation Paul Brunton 

world. Discussing this un or useless to the modern 

states, “Yoga had been anatic faqueers in the 

whdst pHmitlve^magic itad distorted another portion of it into 
a circus performance. 
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How sad is the state of Yoga in India! Our ancient sages 
have made such a remarkable original contribution to the 
welfare of man. But the modern scientists of our own country 
do not take the trouble of making any attempt to explore 
scientificially this most important treasure of human knowl¬ 
edge. Nor they encourage Western scientists to come over here 
to collaborate with the genuine Indian workers to delve deep 
into the subject. It is really great human tragedy andGodalone 
knows how long such a situation lasts. India Government has 
been generous enough to constitute a Central Council for 
Research in Yoga a few years ago, but it has yet to come off the 
ground level due to initial teething troubles. If at all any one 
group of people can be blamed for this pathetic situation in the 
field of Yoga, it is the Indian scientists, both pure and applied, 
including the medical men, who are largely responsible for the 
continuation of such a deplorable situation in the field of 
scientific study of Yoga. In this connection it is gratifying to 
know that the Indian Academy of Yoga has started functioning 
recently with its headquartes at Varanasi. Still it will take quite 
some time before they will be in a position to rejuvenate this 
great ancient science. However, one should thank some of the 
Western scientists and medical men who have recently initiated 
some useful studies in this field and we should await their 
results in the years to come. 

In this respect it is worthwhile to recall the state of Zen 
Meditation in Japan. The word, “ Zen ” is nothing but 
“ Dhyana ” or concentration of yogic practice. This science 
reached Japan via China from India and then it flourished very 
well in a modified form. Paul Brunton writes on the subject as 
follows: “Japs never became blind adherents of the Indian born 
and Chinese transmitted customs. They used what was applica¬ 
ble to their own needs and rejected the rest. The ultimate aim of 
Zen was to create keen determined men with crisp clear mental¬ 
ities who would be calmly active and skillfully concentrated in 
all their undertakings, who would spontaneously sink self in 
the service of their country. The dull lethargy, spectral melan- 
coy, and anti-worldliness of many Indian monks did not suit 
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such a vigorous, optimistic and practical race. Many of 

Japan’s most famous soldiers, statesmen, artists, and scholars 
were Zen trained men. Their ideal was a perfect balance of the 
inner and outer man with efficiency as the keynote of both; the 
quality of their meditation was so high that a half-an-hour 
daily practice was sufficient to keep them in contact with 
spiritual peace. Thus their worldly life did not suffer but was 
enriched.” While the Japanese could adapt Zen to suit their 
requirement for modern society, India has yet to modernize 
and standardize its yogic methods to suit the modern youths and 
other people of this vast country. It is this lack of understand¬ 
ing of the need of the modern Society of this country and 
abroad, which has delayed the universal acceptance of Yoga as 
a measure to maintain a perfect physical, mental, spiritual an 


social health. 

However, there are silver linings m all the dark clouds. 
There are quite a number of private organizations and individ¬ 
uals who are trying to interpret the science and philosophy of 
Yoga both in this country and in many of the Western coun¬ 
tries Some of the well known Yoga Institutions which are 
functioning well in the country are listed 
their activities can be obtained by writing to the Heads of these 
Institutions. This list is by no means exhaustive and a nuinbe 
of them might have been omitted due to the non-availabi 1 y 
fuller ^fomtation. It should be noted that there . no single 
Yoga organization dealing with every aspect of Yoga. 


Ust if Yoga Institutions 
1. Kaivalya Dhama, Lonavla, Maharastra. 

2 The Yoga Institute, Santa Cruz, Bombay. 

3 . femamani Iyenger Memorial Yoga lnstrtute. Poona. 

Maharastra. 

4. Aurobindo Ashram, Pondicherry. 

5. Anandashram, Pondicherry. 

6 Divine Life Society, Rishikesh, u.P. 

7 Bihar School of Yoga, Monghyr, Bihar. 

8. Shri Ramanashramam, Teruvanuamalar, Tam.lnadu. 
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9. Siddha Yoga Pith, Ganeshpuri, Thane Distt., 
Maharastra. 

10. Satya Sai Institute of Higher Learning, Prashanti 
Nilayam, Puttaparthi, A.P. 

In short, there is a vast scope for undertaking massive 
efforts to explore scientifically, the Art and Science of Yoga 
and then spread the message among the common men not only 
of this country, but of the whole world. 
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■'inception in the year 1960. He became 


1 and the Rector 
year 1981 for a 


Throughout this period, especially 
during the last 12 years, he has been 
actively engaged in doing research on 
the scientific aspects of Yoga. His 
researches on the role of Yoga in the 
promotion of health and also for the 
treatment of various stress disorders 
have been widely recognized by the 
people all over the world. 


The information it gives about the cause, the growth j 
and possible cure of certain dread diseases is almost < 
clinical and yet understandable by common reader, j 
It is a seminal work of a mature mind. 

M.P. Pandit, The Mountain Path, January 1986 ( 

A monograph covering our studies on the causes and 
management of the most common and disabling 
disorders of stress and strain of life. 

B.J. Sandesara, ATCNews, December 1985 

die work is an invaluable contribution to the 
existing literature on the subject, and as such will be 
received very well among knowledgeable circles. 

R.T. Vyas, Journal of Oriental Institute, 
Vol. 36, No. 1-4 
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Excerhts from reviews. 


The books is intended to spread the message of Yoga for promoting 

universal health and happiness.We welcome this well written 

book. " 

AdyarLibrary Bulletin, K.K. Raja 

Vol. 53, 1989 

With the increasing recognition all over the world of the importance 
of Yoga in maintenance of health and well being, this book will be 
worth reading by all medical practitioners. '■ 

D.D. Banker 

This is an excellent book and is an important contribution to Yoga 
Therapy. 

The TheosophicalJournal, 

Vol. 28, No. 2, USA, 1987 

.the book is a good attempt in the management of a very big list of 

stress disorders through scientific Yoga by a team of devoted medical 

persons.The book shall be of great help to the medical practitioners 

and the students of Yoga. 

The Vedic Path, Vol. XLVIII, No. 384, Dr. ITS. Singh 

March 1986, Qua.Jour.: Indo. & Sci. Psychology Deptt. 

Research G.K. University, 

Hardwar 

This book is useful for students, practitioners and for those who are 
seekers for knowledge. 

Ayuived Maliasammelan Patrika 

.... the book is a great achievement for the author and the publisher 
both of whom deserve our warmest congratulations. 

Reuietv Projector (India) V.N.V. Desikan 

Vol. 6, Nos. 1-3 
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